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Pregnancy,  PathoIogy  of. 


Afltetions  of  Ovum  uid  Decidna 
DiMues     of      Flacante     and 

Oord 

&itn  •  Utarme      Disessos     and 

Deatli  of  FratoB 
AffectionB  and  Aeddental  Oom- 


plications — 


(a)  Qf  Oeneratlve  Organa 
(1))  Othar    than    OeneratiTe 

Organa, 
(c)  Death     .... 

Hffimonhags  dniing  Ptognanc? . 

Abortion.     See  VoL  i. 

Ectopic  Gestation.     See  ToL  iii 


AffectionB  of  the  Ovnm  and  Deddna. 


ArrEcnoKB  of  thb  Choeiok 
Vetievlar  DegenertUuM 
Mffxoma  Fibrotum 
Epithelioma  (Chorioma) 

AjTscnoire  or  the  Ajckioh' 
ffydraTrMio» 
OligohydTamniot 
Inflammatum 
Rxtptwr« 
Cy*t» 


INTSODUOTOHY    PEITSIOLOaiCAL 
R&DMfe  .... 

Attbctioks  of  thk  Deoisua 

Polypoid  Bj/pertrvphjf 

Atrophy 

Inflammation 

Hcemorrhage 

Fle»hy  Mole 

Spariout  Abortion 

MaligiMnt  Diteau  (Decidu- 

The  nomenclatuie  of  the  aubject  is  bo  varied  that  a  short  reatatement 
of  tbe  Btructure  of  the  ovum  and  decidua  during  earlj  pregnane;  ia 
needed  in  order  to  avoid  repeated  definitions  in  the  courBe  of  the  following 
discusaion. 

The  liuing  membrane  of  the  uterine  cBvity  consista  of  a  delicate  etroma  con- 
taining  round  connective  tissue  cells.  This  tissue  is  placed  directl;  upon  the 
uterine  muscie,  is  richly  supplied  with  small  blood-vessels,  and  is  perforated  by 
aumerouB  pits  or  cr^pta.  Its  freesurface  is  covei'ed  bj  a  sincle  lajer  of  columnar 
epithelial  cetls,  which  dips  down  ioto  and  lines  completel^  tne  crvpts,  foUicles,  or 
glands  of  the  uterine  raucosa.  It  is  this  tnembr&ne  which,  dunag  pregnancv, 
undergoea  certain  definite  changes  and  forma  the  decidua.  Wliile  the  mucosa  la 
about  ^  in.  thick  just  after  menstruation,  it  growa  until  it  is  about  j{  io.  thick 
before  each  menstrual  flow  begins.  When  pregnancy  begins  and  arresta  menatnia- 
tioru  the  lining  of  the  uterua  continuea  to  Krow  until  it  reaches  its  maximum 
thickneas  of  about  ^  in.  during  the  third  montn  of  gestation.  Tbe  ao-called  glands 
dilate,  and  the  blood-vessels  olso  enlarge  and  multiplf.  The  round  connective 
tisBue  cells  proliferate  rapidly,  and  many  of  them  increase  greatly  in  size  and 
TOL.X  1 
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2  PREGNANCT:  OVUM  AND  DEOIDUA 

aasunie  iiTegular  ehapes,  thus  beconung  tbe  "decidual  cells"  charocterietic  of  the 
nincosa  of  pregnaDcj.  These  decidual  cells  are  most  Dumerous  near  the  free 
burface  of  tlie  membrane,  which  soon  loses  ita  covering  of  epithelial  cella.  The 
epithelium  linin^  tbe  glaodii  also  degenerates,  and  for  the  most  part  disap^eara, 
except  from  tbetr  deepeat  portionn,  where  it  remains  alive  in  sufficient  quantity  to 
itecure  the  regeneratton  of  the  epithelium  of  the  whole  uterine  cavit;  after  the  eod 
of  pregnancj.  Three  ]ayers  can  be  recogiustxl  in  the  aterine  mucosa  as  modified 
b;  pregnaocf :  (1)  A  superficial  compact  layer,  vith  man;  decidual  cells  lyiiiff 
between  tbe  glands,  vrfaich  are  not  much  dilated,  but  whose  epitheliuni  is  flatt«aied, 
degenerated,  and  lar^Iv  lost ;  (2)  A  epongj  or  reticulated  laver,  wboBe  glands  are 
vei7  videlf  dilat«d,  anu  tbeir  epithelium  mucb  de^aeratea,  some  decidual  cells, 
and  many  spindle  cells  and  fibrils  of  connective  tiasue  occupj  the  spaces  lyiDg 
betveen  the  dilated  glands  ;  {3)  A  deep  layer  of  delicate  connective  tisaue  contain- 
ing  the  undilated  bUnd  eoda  of  tbe  glands,  whoee  epithelium  is  nnchanged.  On 
examining  a  pregnant  uterus  at  any  tirne  before  the  end  of  the  third  monlh  we 
tind  that  a  uterine  cavitv  stili  exists,  and  is  lined  conipletely  by  decidual  mucoea. 
liie  ovum  lies  embeddea  in  tbe  compact  Iayer  of  the  decidua  on  one  wall  of  the 
cavity,  ita  whol6  surface  being  in  contact  witb  the  decidual  connective  tissue,  and 
not  with  maternol  epithelium.  Tbo  decidua  underlying  the  ovum — i.e.  betweenit 
and  the  uterine  waU^is  called  the  decidua  serotina,  and  is  the  siteof  the  develop- 
ing  placenta.  That  covering  the  ovum,  and  Iving  between  it  and  the  uterine 
cavity,  Ih  the  decidua  reflesa.  The  rest  of  tbe  decidua  lining  tbe  uterine  cavity, 
and  not  at  hrsttouchinK  the  ovum,  is  the  decidua  vera.  During  the  third  month  the 
ovum,  covered  by  the  decidua  reflesa,  begina  to  occupy  the  whole  space  within  the 
ut«ruB.  The  reflexa  and  the  vera  now  come  into  cloao  contact,  oblit«rating  the 
ut«rine  cavity.  The  two  become  adherent,  and  blend  into  a  single  layer  of  tissue. 
Aft«r  tbe  third  month  tbe  decidua  becomes  less  vascular  and  pale  in  colour ;  it  is 
Hattened  out  and  thinned  bv  the  pressure  of  the  groving  ovum.  FBtty  and  other 
degenerations  occur  in  the  aecidual  cells.  The  vessels  become  thromboHed  by  th« 
proliferation  of  their  endotbelinm,  and  before  full  tirne  is  reached  tbe  decidua  is 
reduced  to  a  tliin  and  unimportant  1ayer  of  niatcmal  tissue  covering  the  ovum,  and 

?away  with  tlie  secundinea  at  parturition  by  senaration  through  its  superficial 
eaving  tlie  deep  l(iyer  with  the  embedded  ends  of  the  uterine  glands  as  tbe 
rovering  of  tlie  muscular  wall  of  the  uterus.  The  ovum  and  decidua  can  most 
readily  \»  studied  by  examining  "  complete  abortions  "  expelled  about  the  end  of 
the  second  month  of  pregnancy.  Such  specimens  consist  of  the  ovum  encloseij  in 
the  decidua.  On  removing  the  decidual  covering  (decidua  vera  and  decidua  refleia, 
with  tbe  remains  of  the  uterine  cavity  between  them  being  recognisable  as  a  rule) 
the  ovum  itself  is  seen  to  be  a  sac  covered  ali  over  with  shaggy  branching  processes, 
the  villi  of  the  chorion.  On  opening  the  sac  its  cavity  is  seen  to  contain  a  little 
liqnor  amnii  and  the  foetus,  wbile  it  is  lined  by  tbe  thin  smooth  amnion.  wbich 
can  easily  be  stripped  from  the  tbicker  outer  membrane,  the  chorion,  whicli  beors 
the  villi  on  its  outer  surfaca  To  understand  the  stmcture  of  these  foetal  mem- 
branes,  a  portton  of  tbe  wall  of  the  ovum  vith  the  decidua  attached  should  be 
sactioned  for  microscopic  examination.  The  amnion  is  then  seen  to  consist  of  two 
Iayera,  the  inner  one  bein^  a  single  layer  of  epithelial  cella  (ftctal  epil>1ast),  while 
its  outer  stratum  is  of  delicat«  connective  tissue  (foetal  mesoblast).  The  chorion  is 
also  composed  of  two  layera,  the  inner  of  connective  tissue,  the  outer  of  epithelium. 
The  connective  tissue  layers  of  amnion  and  chorion  are  in  contact  witb,  and  indeed 
continuous  witli,  one  another.    (See  FigH.  1  and  2.) 

The  fretal  epiblast,  or  chorionic  epithelium,  forming  the  outer  stratum  of  the 
chorion,  is  a  layer  two  cells  thick.  £ach  chorionic  villus  is  an  outgrowth  of  tbe 
chorion,  beine  composed  of  a  core  of  embryonic  or  mucous  connective  tissue 
covered  by  a  iayer  oi  ftetal  epithelium  which  is,  like  that  of  the  chorionic  mem- 
brane, two  cells  thick.  The  mesoblastic  coi-e  of  the  villus  is  continuous  with  the 
connective  tissue  layer  of  the  chorion,  and  cont&ins  capillarv  loops  filled  vith 
foetal  blood  corpuscies.  The  apptearance  of  the  surface  of  the  decidua  shovs  that 
the  fiBtal  epithelium  bos  the  power  of  enting  into  and  so  deHtroying  the  maternal 
tissues.  By  this  phagocytic  actioii  of  tbeir  epithelium  the  tips  of  the  villi  pene- 
trate  and  become  attached  tA  the  compact  layer  of  the  decidua.  By  tbis  means 
also  the  decidual  blood-vessels  are  opened  into  and  throvrn  into  communication 
witl)  the  space  between  the  chorion  and  the  decidua  which  is  crossed  by  tlie  viUi, 
so  that  the  maternal  blood  circulates  free]y  in  the  intervillous  space.  In  many 
specimens  it  is  possible  to  distinguish  two  celi  layers  in  the  fretal  epitheUum 
covering  the  chorion  and  its  villi.  The  outer  layer  shows  no  celi  outlines,  and  it 
coDsista  of  a  stratum  of  protoplasmic  material  containing  numerous  nuclei  and 
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vacnolu.  This  outer  layer  of  the  chorionic  epithelinm  ia  known  as  the  "syn- 
Cftiam."  The  inner  laf er,  which  is  in  contoct  with  the  coanective  tiasue  of  the 
viUi  and  chorionic  membrane,  coosists  of  diatinct  cella  of  large  aize,  and  is  luiown 
aa  the  "  laj er  of  Langhans." 

In  order  to  onderatand  the  afiectiona  of  the  omnioD,  it  is  needful  to  remember 
that  although  the  amniotic  epithelinm  appears  in  transverse  sectiona  os  a  lajer  of 
'  apparentl;  cubical  celU,  the  appearance  of  the  amnion  wben  "silvered  and 
viewed  in  sarface  is  closelj  suggestive  of  a  serous  membrana  The  epithelial 
coUb  are  flat  and  irregular  in  outliae,  while  numerous  etomata  or  openings 
between  the  celb  are  visible  on  careful  ezamination. 


Affections  of  the  Becicoa 

Byperirophy  o/  the  Deddua. — The  changes  that  occm  in  the  endo- 
metrium  duriug  early  pregnaiicy  are  mainly  hjpertrophic  in  nature, 
and,  like  other  physiological  hypertrophic  changee,  thej  are  liable  to 
exceed  nonnal  bounde  and  become  pathological.  BifFuae  bjpertropbj 
of  the  decidua  couedBtB  in  a  general  overgTowth  of  the  materoal  cover- 
ing  of  the  ovum.  If  slight,  this  condition  Hiinply  leads  to  the  produc- 
tion  of  a  deoidua  which  ia  thicker  than  ueual  at  the  end  of  pregnaucj. 
If  ezceseive,  it  maj  result  in  abortion  at  any  period  of  gestation,  but 
UBuallf  does  so  at  the  second,  third,  or  fourth  months.  Micioscopic 
examination  reveala  the  presence  of  an  ezceaaive  number  of  decidual  cella, 
the  connective  tiasue  ia  unduly  soft  and  ^ieldlng,  and  the  vaacular  apaces 
are  unduly  large.  Htemorrhage  occurs  into  the  deoidua  or  into  the  ovum 
itself  on  causes  sUghter  than  thoee  neceBsar7  to  produce  it  under  normal 
conditiona.  Congeation  due  to  backward  presaure  from  cardiac  leaiona, 
coitUB,  the  action  of  purgatives,  and  other  slight  acoidents  are  Uable  to 
thua  bring  about  the  death  of  the  ovum,  more  especiallj  at  times  corre- 
sponding  to  the  menetrual  perioda. 

Folj/poid  Hypertrophy  of  the  Decidua. — Virchow  has  deacribed  thia  condi- 
tion  under  the  name  of  endorutlritis  decidua  poli/posct  vel  tuberosa.  The 
whole  decidua  ia  thickened,  but  very  unevenly,  its  surface  being  raised  into 
polypoid  excrescenceB,  between  which  the  openings  oF  the  uterine  glanda 
inay  be  obaerved.  The  tiasue  ia  veiy  vaacular,  and  ia  rich  in  decidual  cells. 
The  condition  ifl  aometimea  found,  aa  in  ViBehow'B  caee,  in  connection  witb 
STphilia,  and  generali^  with  a  peraistent  endometritia.  Mtiller  statee  that 
the  chorionic  villi  frequentl7  abow  mjzomatoua  change.  Thia  condition 
affeeta  earl;  ova  and  ende  in  abortion,  which  occura  from  the  second  to  the 
fourth  montb. 

Alrophj/  of  the  Decidua. — Spiegelbei^,  Prieatlej,  and  othera  have 
deacribed  atropb;'  of  the  decidua,  cauaing  tbe  ovum  to  be  attached  hy  a 
pedicle  inatead  of  being  embedded  in  a  continuous  lajer  of  maternal 
mucosa.  This  condition,  b^  leseeiiing  the  support  usuallj'  provided  for 
the  delicatfl  membranea  of  the  ovum,  has  reaulted  in  rupture  of  ita  aac 
thiough  the  thinned  decidua  reflesa. 

Injlavimation  of  the  Decidua. — InSammatory  cbanges  in  the  decidua 
follow,  as  a  rule,  peraistent  endometritia.  If  acute,  tbej  tend  to  produce 
e&rly  abortion;  and  if  chronic,  tbej  tend  to  cauae  fibroaia,  undue  firm- 
ness  and  toughneas  of  the  tiasuea  which  attach  the  ovum  to  the  uterine 
wall.  The  result  of  this  is  difficulty  in  separation  of  tbe  ovum  from  its 
bed.  If  ezpulsion  of  the  ovum  ia  premature,  incomplete  abortion  occura ; 
if  it  ia  deferred  till  term,  adherence  of  the  placeata  or  membranea,  or  botb, 
complicates  the  third  atage  of  labour.  Furulent  inflammatioa  of  the 
decidua,  due   to  microbic  infection,  has   been  deacribed   by  Bonat.      A 
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placenta  expeUed  at  temi  brought  with  it  decidual  luaBseB  infiltrated  nith 
pua,  and  purulent  fluid  waa  oollected  between  the  atnnion  and  choriou,  which 
w6re  thickened  and  opaqua 

The  aymptom  kiiown  ae  h^drorrbcea  gravidanini  is  due  in  some  caaes  to 
a  catarrhal  inflammatioo  of  the  glsndular  elementa  of  the  decldua  followmg 
a  chronic  catarrhal  endometritia  afTecting  the  epitbetial  linings  of  the 
ulerine  glands.  Fluid  containing  mucus  ia  eecreted  in  ezceae,  and 
accumulates  between  the  decidua  and  the  cborion.  It  may  eacape  either 
in  guBhes  or  hy  a  Hiow  drihbling  during  the  later  months  of  pregnane^. 
This  condition  muet  not  be  confused  with  gradual  escape  of  the  lic^uor 
anuiii,  nor  with  caees  in  which  thie  fiuid  collects  between  the  amnion  and 
the  chorion,  escaping  euddealj  on  rupture  of  the  latter  membrane. 

Leopold  hoB  demonstrated  the  occurrence  of  sinall  c7Bt8  in  the  decidua 
of  joung  ova,  caueed  bj  the  retention  within  the  uterine  glands  of  the 
aecretion  during  earl;  pregnancy.  During  the  courae  of  variouB  infectious 
feveiH,  which  frequently  cause  abortion,  the  decidua  undeigoea  acute  inSam- 
matory  and  hsemorrhagic  changes,  which  are  beld  to  be  the  meane  by  vhicb 
abortion  is  produced.  Klotz  has  described  these  obanges  aa  they  occur  in 
measles,  and  Slavjaneki  records  a  condition  of  bffimorrhagic  decidual  endo- 
metritis  in  cholera.  The  decidua  v/as  tbickesed,  dark  purple  io  colour,  and 
fuU  of  extravaaated  blood. 

Syphilis  has  been  found  to  ezist  in  eonnection  witb  almost  every  fonu 
of  decidual  diaease ;  but  there  is  nothiug  acouratelj  knovn  ae  to  its  eETecte 
on  the  decidua  beyond  the  fact  that  it  frequently  causes  abortion. 

The  above  -  mentioned  affectionB  of  the  decidua  are  seldom  if  ever 
diagnoeed,  and  they  admit  of  no  treatment.  Wbile  of  patbological 
intereBt  they  have  do  clinical  importance  except  in  so  far  a«  tbey  affect 
the  nature  and  management  of  the  abortions  they  cause.  Tbey  are  in- 
directly  causal  of  many  BequeUe  of  abortion  and  parturition. 

HtBinoTTkage. — Htemorrbage  into  the  decidua,  howeTer,  sometimea 
causes  the  deatb  of  the  ovum,  foUowed  by  its  prolonged  retention  in 
utero  and  ite  final  eipulmon  in  the  form  en  a  fl^hy  or  bloody  mole  (see 
alBo  "  Mole,  Molar  Pbkonanct,"  voL  viii.). 

Fltaky  or  CameouB  Mole. — Wben  tbe  ovum  diee  without  the  occurrence 
of  bfemorrhf^,  and  is  then  r^tained  for  a  tirne  in  utero,  it  shrinka  and 
undergoea  fatty  degeneration,  being  ultimately  ezpelled  aa  a  shrivelled  maes 
kD0WO  as  a  "blighted  ovum,"  When,  however,  bleeding  occura  into  the 
decidua,  the  intervilloua  space  is  distended,  the  decidua  is  more  or  leas 
broken  up.  Tbe  subchorionic  hiematoma  thickens  the  wall  of  the  ovum 
asd  causee  tbe  cborio-amniotic  membrane  to  be  tbrown  into  convolutions, 
which  project  as  bosses  and  tuberosities  into  tbe  amniotic  cavity.  Some 
specimens  bave  been  described  in  whicb  the  amnion  was  separated  from  the 
chorion  bj  blood-clot,  the  bsematoma  being  eubamniotic  as  weU  aa  aub- 
cborionic.  The  matemal  blood  occaBionaUy  breaka  into  and  clots  within 
tbe  amniotic  cavity  itaelf. 

The  structure  of  the  mole  depends  upon  the  age  of  the  ovum  at  the  tirne 
of  ita  death,  and  upon  the  quantity  and  position  of  the  blood-clot  vbicb  ia 
formed  in  and  around  it,  Tbusif  the  ovum  diee  before  the  formationof  the 
placenta,  and  when  the  whole  chorion  is  covered  \vith  villi,  the  wbole  waU 
of  the  ovum  ia  thickened  by  the  formation  of  blood-clot  between  the  villi. 
If  the  placenta  ie  alreadj  formed  it  becomes  curled  round  on  itaelf,  so  tbat 
its  uterine  surface  forms  the  external  aurface  of  tbe  mole,  the  membranes 
being  crumpled  up  withiD  ita  concavit;.  Again,  if  tbe  bsemorrhage  is  auffi- 
cient  to  separate  the  decidua  completely  &om  the  uterine  wall,  the  structure 
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of  the  mole  differs  from  that  found  in  casee  where  the  decidua  remains  in 
coDtact  with  the  muscular  wall  of  the  uterue. 

MoTgani  ia  the  earliest  writer  who  Bhow8  a  clear  understanding  of  the 
morbid  anatomj  of  retained  apoplectic  ova.  Writing  befoie  the  jear  1859, 
Scanzoni  etates  that  the  thickneas  of  the  chorion  in  theae  cases  ia  due  to  the 
efiiiBed  blood.more  or  leaa  organiaed,  which  ia  found  between  the  villi.  Thie, 
he  continuea,  becomes  tranaformed  into  connective  tissue,  which  becomes 
vascular  and  adheres  to  the  uterine  wall.  Breus  haa  made  microscopic 
ex8minatioDa  in  five  cases.  Berry  Hart  and  the  author  bare  alao  deacribed 
the  histological  changea  observed.  After  the  death  of  tbe  ovum  and  tbe 
Btoppage  of  the  cboriooic  circulation  the  amall  fcetal  veBsels  in  the  viUi 
diaappear,  the  lar^er  onea  being  more  alowIy  obliterated,  and  leaving  for 
«ome  tirne  a  few  blood  crystalB  and  amorphoua  granulea  to  mark  their  late 
position.  The  foetal  connective  tisaue  betweeii  the  epithelial  layet8  of  tbe 
smnion  and  the  chorion,  ae  alao  that  forming  the  coies  of  tbe  villi,  is 
compressed,  but  ia  not  otherwi8e  altered  for  a  long  tima  The  foetal  epi- 
tbebum  lining  tbe  amniotic  caTity  alao  remains  recogDiaable,  but  tbe 
outlinea  of  ite  cella  are  lost,  and  the  nuclei  become  clouded.  Tbe  foetal 
epitheUum  of  the  chorion  and  the  chorionie  vilU  undei^oes  aimilar  changes. 
Wben  this  epithelial  covering  of  the  villi  degenerates  after  the  atoppage  of 
tbe  fcetal  circulation,  the  maternal  blood  in  the  intervillous  spaoes  does  not 
long  continue  to  move,  but  aoon  forma  a  firm  blood-clot  embedding  tbe  villi. 
TbiB  intervilloua  blood  -  clot  conaista  so  lai^l;  of  fibrin  that  it  aeema 
probable  that  the  d^nerated  epithelium  of  tbe  villi  acts  aa  a  foreign  body, 
hjer  after  layer  of  fibrin  being  deposited  upon  the  villi  from  tbe  maternal 
blood  until  the  whole  intervilloua  space  ia  thromboaed.  Eden  has  Bhown 
tbat  thia  occuis  in  parts  of  the  living  placenta  which  lose  their  foetal  blood- 
Buppl7  towarda  the  end  of  normal  pregnancj. 

As  the  liquor  amoii  is  absorbed  tbe  aubcborionic  heematoma  bulges 
inward  into  the  cavit7  of  the  ovum,  throwing  the  amnion  and  chorion  into 
the  characteristic  bossea  or  elevationa  which  are  seen  on  cutting  into  tbe 
ovum,  and  layiDg  open  ita  amniotic  surfaca  If  recurrent  beemorniageB  into 
the  decidua  separate  tbe  ovum  compIetely  from  the  uterine  wall,  the  outer 
fiurface  of  the  mass  comea  to  be  formed  bj  concentrio  lajera  of  blood-clot, 
and  tbe  tissues  of  the  ovum  may  remain  much  as  deacribed  above  untU  the 
who1e  mass  is  ezpelled,  it  may  be  montba  after  tbe  deatb  of  tbe  ovum. 

In  otber  casea  the  decidual  haemorrhage,  while  sufBcient  to  kili  the 
ovum  and  form  the  aubchorionic  hiematoma,  does  not  separate  the  ovum 
from  tbe  decidua  by  a  thick  lajer  of  blood-clot,  but  leaves  the  masa  of  viUi 
embedded  in  Sbrin  atill  in  contact  witb  the  uterine  valL  In  such  cases 
further  changes  are  caused  by  the  continued  life  and  growtb  of  the  decidua. 
The  decidual  cells  continue  to  multiply,  and,  ezercising  a  phagocytic  action, 
they  attack  the  fibrin,  the  chorionic  epithelium,  and  ultimately  the  con- 
nective tissue  oores  of  the  vlili,  making  an  attempt  to  convert  the  masa  into 
tissae  of  tbe  nature  of  decidua.  This  action  of  the  decidual  cells  in  organie- 
ing  masses  of  retained  placenta  has  been  deacribed  by  Hartmann  and  Toupet, 
aud  they  have  applied  the  name  Beciduoma  henignum  to  a.  placental  poIy- 
pus  thus  converted  into  connective  tisBue,  It  ia  worthy  of  note  that 
Cazeaux,  Naegele,  Oaiauder,  and  others,  believe  tbat  complete  abaorption  of 
placental  structures  by  the  uterine  mucoaa  bas  occasionally  occurred.  For 
the  retention  of  dead  ova  in  the  uterus  during  long  perioda  the  absence  of 
septio  infection  ia  a  neceesai/  condition. 

Two  factors  are  concemed,  aa  a  rule,  in  the  production  of  theae  molar 
preguanciea.    On  the  one  hand  is  decidual  disease,  wbicb  renders  eztravaaa- 
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tion  of  blood  more  liable  to  occur ;  and  on  the  othar  hftnd  there  is  U8ually 
some  general  condition  which  favoura  pelvic  congeetion.  Snch  are  cardiac 
lesions,  traumatism,  prolonged  esertion,  and  tbe  ezsnthemata.  For  the 
retentioa  of  the  ovum  it  is  eseential  that  the  uterine  caTity  remain  fiee 
from  septic  infection. 

Symptoms  and  Course. — The  usual  ^mptoma  and  signa  of  pi«gnsncy 
appear  and  progress  normallj  up  to  a  certain  point,  the^  then  pass  awaf 
and  leave  the  patieot  with  amenorrhfBa  or  with  irregular  vaginal  discharges, 
aometimea  reaembling  menstrual  blood,  but  at  other  times  conaiating  of 
mucus  stained  brown  witb  blood  pinuentB.  Tbe  breasts  eease  to  eolarge, 
and  shrink  to  theit  original  size.  P&iu,  as  a  mle,  is  abaent,  thougb  there 
maj  be  dowD-beanng,  backache,  and  general  malaiae.  The  uteruB  becomes 
firmer  in  consifitenc;  than  in  normol  pregnane^,  the  cervix  lodng  its 
characteristic  softeniog.  The  organ  maj  remain  the  same  aize,  iuay  grow 
Blowly,  or  may  graduall^  leesen.  For  repeated  hsemoiTbi^ea  may  inorease 
its  size  b^adding  layer  after  lajer  of  blood-clot  to  that  alreadj  surrounding 
the  retained  ovum  ;  or,  in  the  absence  of  fresh  hiemorrhage,  the  absorptioD 
of  the  liquor  amnii  may  cause  reduction  in  the  bulk  of  the  masa.  Ešpul- 
eion  finaUy  occure  8pontaneouBly  and  accompanied  by  more  or  less  pain  and 
bleeding.  Some  ova  have  been  retained  in  utero  &a  long  as  eighteen  moatha, 
but  expulaion  more  often  ocours  within  a  much  shorter  time. 

In  the  di^nosie  of  this  condition  everything  depeods  upon  the  recogni- 
tioD  of  pregnancy,  as,  apart  from  this,  the  practitioner  wiU  be  eonfused  by 
thinking  in  tum  of  ali  the  rect^nised  causes  of  uterine  enlaroement 
Given,  however,  a  clear  historj  of  commencing  pregnancy,  followed  ^ther 
by  a  tbreatened  abortion  or  by  gradual  disappearanoe  of  the  signs  and 
symptom3  of  pregQaDcy,  there  is  stili  room  for  dubiety  in  maDy  casea  It 
may  be  difScult,  if  the  uterus  coDtinues  to  enlaige,  to  be  sure  that  the 
foetuB  is  really  dead,  and  Simpson  points  out  the  danger  of  interfereuc«  in 
such  casea,  lest,  while  one  of  twins  has  perisbed,  the  other  should  be  stili 
alive.  Vesicular  degeneration  of  the  chorion  may  alao  be  suapected  under 
these  circumstancea.  If  the  uterus  is  decreasing  in  size  it  may  be  ditficult 
to  prove  that  any  product  of  oonception  is  stili  vvithin  it.  Indeed,  it  is 
often  impossible  to  ascertatn  the  true  condition  of  affairs  until  careful 
observation  has  been  continued  over  a  period  of  several  weeks  or  even 
mooths, 

The  prognoals  is  good,  as  there  is  little  disturbance  of  health  as  a  mle, 
and  the  bleeding  which  occurs  on  expulsioa  is  seldom  severe.  There  is 
always  the  risk  of  sepsia,  and  there  is  always  a  marked  teDdency  to  sub- 
involution,  tbe  uterua  remaining  large  and  flabby  much  longer  than  after 
an  ordinary  abortion.  In  a  few  cases  tbe  condition  known  aa  deciduoma 
mahgnum  bas  followed  the  ezpiilsion  of  retained  ova. 

Owing  to  the  difficulty  in  diagnosis,  the  maaf^ment  of  the  caaea 
recorded  has  almost  always  been  expectant.  If,  however,  the  condition  is 
clearly  recognised,  the  cervii  ahould  be  partly  dilated,  and  uterine  coatrac- 
tion  should  then  be  secured  by  packing  the  vagina,  or  distending  it  with  a 
rubber  bag.  The  mole  having  been  expelled  naturally,  or  the  uterus  having 
been  cleared  out  by  hand,  special  precautiona  against  subinvolution  should 
be  taken.  Kest  in  bed,  hot  douchiug,  and  tbe  eshibition  of  strychnine, 
iron,  quinine,  and  bydrasti8  are  of  value  in  the  after  treatment 

The  blood  mole,  or  mola  heematomatosa,  is  8imp1y  a  Tariety  in  whioh 
blood-clot  forms  the  bulk  of  the  mass.  The  fibrinona  mole  of  Berry  Hart 
appears  to  be  due  to  disease  of  the  cborioD,  and  is  accordingly  refened  to 
under  that  heading. 
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Spurious  AboTtion. — Tbis  tenn  ba8  been  applied  b^  Eden  to  a  condidon 
of  which  he  bas  described  three  ezamples.  It  ie  suppoaed  thaD  an  ovum  ie 
fertiliBed,  &nd  develops  far  eDOugh  to  aet  up  the  cbangea  ia  the  endo- 
metrium  whicb  usuall;  accompanj  gestatioa.  The  ovum  periabes  at  such 
an  early  date  tbat  it  laaveH  no  trace  of  its  e^istence,  but  the  deoidual 
membrane  goes  on  growing  for  two  or  three  montbB,  accompanied  by 
amenorrboea,  enlai^ment  of  the  uteruB,  enlargemeut  of  the  breasts,  and 
moming  sicknese.  Browmsb  diechaige  or  bleeding  is  then  followed  hj  the 
ezpulaion  of  a  decidual  čast  of  the  uleruB,  Bimilar  to  those  expeUed  in  casee 
of  ectopic  geatation,  and  containing  no  fostal  elementa  whatever.' 

Tbe  čast  is  tiittngular  in  abape,  and  consiats  of  a  aac  formed  entirel^  of 
uteiine  mucosa,  whioh  hae  undergone  the  changes  mentioned  in  desoribing 
the  development  of  the  decidua.  Witbout  caieful  investigation  tbese  caste 
woubl  be  mistaken  foi  earl^  abortions,  and  tbej  are  probabl;  more  common 
than  ia  euppoaed.  When6ver  such  a  caet  is  expeUed  it  ia  necessar^  to 
make  sure  tbat  ectopic  pregnano^  does  not  exist,  in  ordei  tbat  the  patient 
ma^  be  promptly  treated  for  tbat  condition  if  necessoij. 

Tbis  condition  cannot  be  di^noaed  clinically,  and  demanda  no  treat- 
ment  nntil  ezpulaion  of  the  čast  occurs,  wben  recovery  is  rapid  and 
complete. 

Maiignant  IHsease  of  tke  Decidua. — No  account  of  the  affectiona  of  the 
decidna  would  be  complete,  in  the  present  state  of  our  knowledge,  without 
reference  to  the  form  of  maiignant  disease  wbich  is  known  (amonget  other 
namea)  aa  deciduoma  malignum.  For  although  Veit  and  aeveral  Britisb 
antborities  hold  that  this  condition  ia  aarooma  of  the  uterus,  eziating  before, 
but  modified  by  the  occurreuce  of  pr^nancj,  a  number  of  observers  believe 
that  the  new  growth  begins  in  tbe  decidua  itself,  is  essentiall;  a  diseaae  of 
pregnane^,  and  cannot  be  pre-exi8teut  to  its  oecnrrence. 

Thia  view  was  taken  by  Sanger,  who  firat  described  a  čase  in  1888.  He 
coneidered  it  to  be  a  sarcoma  derived  from  the  decidual  cells  during  preg- 
nancy,  and  later  suggested  tbe  name  aarcoma-deciduo-ceUulare  as  more 
deacriptive  than  deciduoma  malignum. 

Tbe  great  majority  of  observera  on  the  continent  of  Europe  and  in 
America,  togetber  with  some  Britiab  autbors,  hold  tbat  the  growtha  in 
que8tion  are  not  sarcomata  of  maternal  origin,  but  are  foetal  carcinomata 
derived  from  the  chorionic  epithelium.  Having  regard  to  tbe  opinion  of 
the  majority  of  observera  at  the  present  time,  the  condition  is  deacribed 
nnder  the  beading  "  Affectiona  of  the  Chorion  "  (infra).  See  alao  "  Pobr- 
PEBiUH — Pathology,"  p.  178. 

Affections  of  the  Chobion 

Veaieular  or  ffydaiidiform  Degcneration  {Hydatid  Mole). — In  thia  con- 
dition there  is  a  rapid  increase  of  tbe  connective  tiasue  cella  in  the  atroma 
or  core  of  each  chorionic  villus  affected.  This  occurs  not  continuoualj,  but 
at  intervala,  so  that  a  aeriea  of  awellingB  is  formed  along  tbe  stem  and 
brancbes  of  tbe  villus.  Tbe  connoctive  tiasue  forming  tbeae  sweUing8  tben 
usdeigoea  mjiomatous  degenerstion,  the  central  cella  are  separated  by 
olear  fluid,  and  later  disappear,  each  6welling  thus  becoming  a  small  cjat 
vhoee  wall  conaiets  of  a  thin  lajer  of  connective  tiasue  covered  by  the 
ohorionic  epithelium,     Concurrently  with  the  cy8t-forming  degeneration  of 

'  The  aatliar  haa,  mnce  ths  aborc  waa  in  print,  described  a  čase  in  which  a  uterina  caat  of 
thi«  kind  waB  expetled  after  eigbt  neeks'  amGnarrhcEa,  togetber  witb  a  emall  bodj,  the  aize  of 
*  a^t  pM,  vbicn  proved  to  m  a  complete  ovurn  of  abont  five  daji'  growth.  — 7Wnu.  Ob^M. 
See.  London,  IBOI. 
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the  meaoblastic  cores  of  the  villi,  there  is  aiso  great  aotavitj  on  the  part  of 
their  epitbelial  corehog,  large  masses  of  proliferatiug  SfDcytium  being  seeo 
in  ali  aectioDB  of  hf  datid  moles.  This  overgrowtb  of  fcBtal  epitbelium,  witb 
itB  pbagocTtic  action  od  the  mateinal  tiBSuee,  accoimts  for  tbe  uDUSual 
depth  to  irhicb  the  diaeased  villi  peoetrate  the  uterine  wall,  and  the 
unuaual  fimuieBS  with  which  the  degenerated  chorion  is  attached.  Tbe 
decidiia  ia  uaually  tbickened,  some  of  tbe  cjsts  being  completelj  embedded 
witbin  it,  while  otbetB  niay  invade  and  even  oomplet^y  perforate  the 
muBcular  wall  of  the  uterua  Tbe  characteristic  "  hj^datid"  appearaoce  of 
the  degenerated  chorion  when  expelled  foUowB  fiom  tbe  tran^onnation  of 
eacb  rillus  into  a  branching  string  of  cjsts,  vaijing  in  size  from  that  of  a 
pin'8  head  to  that  of  a  goo6ebeny. 

Tbe  change  le  generally  ao  earlv  in  date  as  to  affect  the  nhole  chorion, 
causm^  tbe  deatb  and  complete  absorption  of  tbe  embryo,  and  the  tians- 
formatiou  of  the  whole  ovum  into  a  maas  of  cyatB.  In  rarer  csaea  the 
degeneration  begina  later  and  does  not  affect  tbe  whoIe  chorion.  In  tbeae 
ioBtanoea  the  remains  of  the  fcetuB  maj  be  found.  In  a  few  cases  in  whicb  ' 
B  living  cbild  has  beeu  boru  at  term,  vesicular  degeneration  haa  been 
observed  in  portions  of  the  placenta. 

Tbe  fre(]ueiioy  of  hydatid  mole  ie  estimated  by  Norria  and  DickinsoD 
at  1  in  20,000  pregnancies.  There  were  10  caaes  in  24,500  pr^piancies 
observed  at  St.  Bartholomew'B  HospitaL  Other  authors  plooe  ita  oocurrence 
at  1  in  2000  caaeB.  The  oondition  niay  complicate  pFegnanoy  at  8ny  age, 
and  cannot  be  proved  to  be  more  fr8quent  in  advanced  life.  It  has  been 
said  to  be  rare  in  primiparse,  aod  that  it  tends  to  follov  a  series  of  rapidlj 
recurring  pregnanciee,  but  tbeae  statementa  are  not  Bupported  by  facts.  It 
Bometimes  occura  twice  or  even  three  timea  in  the  same  patient.  For  tbia 
reason,  amongst  othem,  tbe  disease  Ib  held  by  Bome  to  be  of  matemal 
origin,  and  tbis  view  is  probably  correct,  e8pecially  as  a  living  cbild  bas 
occasionally  been  born  with  part  of  ita  placenta  in  a  atate  of  Tesicnlar 
degeneration.  An  abnormal  condition  of  tbe  decidua  probabij  permita 
of  overgrovvth  and  sub8equent  degeneration  of  the  chorion,  which  in  tam 
killa  the  fcetus,  unless  the  change  begins  late  and  affecta  only  a  llmited 
portion  of  the  decidua.  It  ia  worthy  of  note  that  about  half  the  recorded 
cases  of  chorioma  malignum  have  occurred  after  hydatid  degeneration  of 
the  chorion,  a  fact  which  suggests  that  the  two  conditions  bave  a  common 
caiue.  According  to  tbe  author'8  observations,  tbe  decidual  cella  normaUj 
exerciBe  a  phagocytic  aotion  upon  tbe  fcetal  epitbelium,  checking  undue 
invaaion  of  tbe  uterine  wall  by  the  cborionic  viUi.  If  this  view  is  correct, 
any  disease  of  tbe  decidua  whicb  prevented  the  development  of  the  decidual 
celifl  or  interfered  with  their  pliagocytic  action  would  admit  of  abnormal 
growth  and  activity  on  the  part  of  the  cborionic  viUi,  and  would  tbua 
afford  a  primary  factor  in  the  cauaation  of  both  vesicular  d^eneration  of 
the  chorion  and  of  tbe  so-called  chorioma  mal^num,  if  we  auppoee  that  this 
new  growth  is  indeed  comp(wed  of  fcetal  elementa. 

In  the  early  weekB  of  pregnancy  notbing  abnormal  is  observed.  Mom- 
ing  aicknesa  ia  fregueut,  the  breaats  enlar^  and  are  tender.  The  cervix 
softeua  at  tbe  uaual  time,  and  purple  diseoloration  of  tbe  vagina  is  obaerved 
in  most  cases.  Amenorrhcea  is  complete,  as  a  rule,  for  aome  months ;  but 
irregular  dischai^es  of  blood  may  occur  for  some  time  before  the  hydatid 
mole  ia  ezpelled.  The  fcetal  heart  maj  be  heard  in  cases  in  vrhich  the 
onset  of  the  degenerative  procesa  is  late,  and  uterine  soutfle  is  occasionallj 
observed  ;  but  both  tbese  aigns  are  absent  as  a  rule.  Uterine  enlargement 
is  abnormal,  in  most  cases  bmng  mucb  more  rapid  than  in  normal  pregnancy, 
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wlule  tbe  orgau  has  a  aofter  and  more  "  bc^gj "  cooBisteDcj  tbau  usual. 
In  cortain  casea,  however,  tbe  ovum  is  cut  off  from  the  uterice  wall  b; 
estravasated  blood,  but  is  retained  in  the  uterus.  Sbiinking  then  occura, 
Bod  the  uterus  reniaiiis  smaller  than  it  would  be  at  a  coireaponding  period 
of  normal  pregnancj,  juat  aa  in  the  caae  when  a  fieahj  mole  is  retained.  In 
Boch  caaes  tbe  uterus  is  firmer  to  tbe  feel  tban  usuaL  The  rhythmical 
ooDtractions  wbich  chaiacterise  the  gravid  uteros  are  ahnost  always  absent. 
Tbe  attention  of  the  patieut  is  generalljr  attracted  by  irregular  htemorrbages 
and  the  escape  of  wateiy  blood-Btained  diaoharge,  whiGh  sometimes  containa 
Tesides  detached  from  the  chorion,  and  has  then  been  described  aa  resem- 
bling  red  cuirant  juice  with  white  currants  floating  in  it.  The  masB  is 
generali/  eipelled  before  full  tirne  is  reached,  its  separation  being  rendered 
difficult  by  the  deep  penetration  of  the  degenerated  villi  into  the  matemal 
tisBues,  and  their  con8equent  firm  attachment.  The  same  ciroumstances 
often  cause  the  ezpulaion  of  the  mole,  to  be  accompanied  hj  severe  bsemor- 
rlu^e,  and  also  favour  the  occurrence  of  septio  infection  and  of  8ub8equeDt 
subinvolution. 

The  diagnosis  depends  npon  the  recc^nition  of  the  B/mptoroB  and  aigns 
of  pregnancy  folIowal  by  the  disappearance  of  these,  witb  the  exception  of 
enlai^ement  of  tbe  uteruB.  The  gTowth  of  the  uterus  must  tben  be  obeerred, 
and  u  it  is  not  proportionate  to  the  advance  of  time  the  presence  of 
veBicular  degeneration  must  be  Buspected.  The  occurrence  of  irregular 
bleeding  confirma  the  sUBpicion,  wbich  may  be  rendered  a  certainty  by  the 
sppearance  of  vesicles  in  the  discbarges.  In  the  absence  of  a  clear  hiBtory 
and  of  veeicles  in  the  discharge,  there  is  difficulty  in  distinguishiug  the 
condition  from  accidental  hLemoirhage  (Bee  page  70),  and  it  hae  alBO  been 
oonfused  with  pLaceuta  pnevia  and  with  hydiamnioa.  It  ia  imposaible  tt> 
distinguiah  from  fle8hy  mole  a  bydatid  mole  which  has  been  retained  dead 
in  utero  until  abrunken  and  firm.  True  hydatid  cyBtB  have  occasionally 
dischai^ed  their  contents  tbrougb  the  uterus  or  vagina,  but  iu  sucb  cases  a 
careful  examination  of  the  structures  diachai^ed  at  once  reveals  their  true 
nature. 

The  prekosiš  in  vesicular  d^eneiation  of  the  chorion  ia  alway8  grave, 
as  deaths  firom  heemorrbage,  ancernia,  septicssmia,  and  pyEemia  are  frequeDtl7 
recorded.  Tbeae,  as  well  aa  perforation  of  the  uterua,  are  favoured  by  the 
deep  penetration  of  tbe  uterine  wall  and  tbe  consequent  firm  attachment  of 
tbe  mole.  Dorland  eetimates  the  mortality  at  18  per  cent.  The  prc^noeis 
must  be  conaidered  stili  more  grave  in  view  of  the  faot  tbat  more  tban  balf 
tbe  recorded  casea  of  deciduoma  or  chorioma  malignum  have  followed 
vedcular  degeneration  of  the  chorion. 

Tbe  uterus  sbould  be  emptied  as  soon  aa  the  diagnoaia  is  made,  or  before 
thia  can  he  done  if  bleeding  ia  severe.  If  dilatation  of  the  cerviz  has 
oommenced,  paoking  the  vagina  witb  gauze,  or  distending  it  with  a  rubber 
bag,  may  be  sufficient  to  ensure  ezpiusion  of  the  maas.  Otherwise  tents 
may  be  used,  with  athct  antiaeptic  precautions.  It  ia  important  to  secure 
complete  dilatation,  uterine  cootractioo,  and  natural  ezpulaion  of  the  mass 
wheu  poBsible.  In  any  čase,  it  is  necessarj  to  ascertain  by  digital  ezamlua- 
tion  tbat  the  uterine  cavity  is  thoroughly  clear,  carefully  avoiding  injui7 
to  the  uterine  wall,  and  thereafter  to  take  every  precaution  against  aeptio 
infection  and  against  subinvolution. 

Myx(mia  Fibrosam. — Tbia  name  was  applied  by  Vircbow  to  a  rare  form 
of  degeneration  of  the  chorion,  which  results  in  the  production  of  solid 
masBes  of  fibTO-myxoinatou8  tissue  instead  of  the  more  familiar  cjsts.  Pro- 
liferation  of  tbe  conneotive  tisaue  oells  of  tbe  cores  of  tbe  villi  is  followed 
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by  Bomd  degree  of  flbrous  ohaage,  the  villi  forming  eolid  roda.  Tbe  epi- 
tnelium  remoiaB  for  the  moet  part  uncbaoged.  Tbia  coDditioo  maj  r>e 
Beeu  Id  the  same  specimen,  together  with  cjratic  degeneiation ;  and  it  may 
alRO  ooour  in  portions  of  an  othenvise  he^thy  placeuta,  an  bappened  in 
VirohDw'B  oam. 

BeiTy  Hart  has  deeoribed  a  caae  of  "  fibrous  mole,"  which  was  probably 
due^to  prolonged  retentlon  tn  utero  of  an  orum  vhioh  had  undei^ne  fibro- 
m^iomatoua  degeneration.  A  patient  had  a  threatening  of  abortion  at  the 
third  inonth,  and  thereafter  had  eligbt  occasional  bffimorrhoges  during  nine 
months,  at  the  end  of  which  aha  ezpelled  a  peai-abaped  mass  meaauring  4J 
by  2^  inchea.  Oa  section  tbis  waB  seen  to  be  compoaed  almost  entirelj  of  a 
white  glietening  masa,  coarael;  granular,  with  a  Btnall  amniotic  cavit/  at  the 
lower  end,  but  uo  foetus.  On  microBcopic  esamination  the  maaa  was  seen 
to  be  made  up  of  hypertrophied  villi,  tbe  corea  of  whiGh  were  made  up  of 
wavy  fibrous  tiseue,  with  very  few  corpuscular  elemente,  and  hardly  any 
vesselB.  Where  the  villi  weTe  not  in  contact  with  one  another,  theii  epi- 
thelium  was  fairlj  well  preaerved,  but  at  other  plaoea  the  villi,  intervillous 
spacee,  and  decidual  celb  were  blended,  tbe  fcetal  epithelium  being  loet  and 
the  decidual  cells  well  preserved.     The  intervillous  spaces  contamed  fibrin. 

Epithelioma  of  the  Chorion,  or  Chorioma  Matignum  (Syn. :  Syn- 
oytioma  malignum). — The' authors  who  have  deacribed  casee  of  mal^ant 
diseaHe  uader  the  above  names  consider  the  neoplasm  in  que6tioD  to  be 
composed  of  foetal  epiblaet,  that  u,  of  cborionic  epithehum,  which,  thej  hold, 
invades  the  uterine  tissuea,  and  coatiauing  to  grow  within  the  maternal 
orgaDJsm,  produces  a  new  growth  with  metaatatic  depoaits.  For  this  reaaon, 
a  desoription  of  the  condition  must  be  included  amongst  thoee  of  affectioDB 
of  tbe  chorion.  It  hae  been  mentioned  above  that  other  autborities  oon- 
eider  eimilar,  if  not  ideatioal,  new  giowtba  to  be  aarcomata  of  m&ternal 
origin  (aee  "  Deciduoma  Malignum,"  voL  x.  p.  178). 

CliniccU  Featwea. — Farturition  (in  a  few  cases),  abortion,  or  expulaioD 
of  a  hydatid  mole  (in  more  than  half  the  recorded  caaea)  ia  fol]owed  by 
profuse  iutennittent  hsemorrhages  aud  enlargement  of  the  uterus,  wblcb 
uBuallj  begin  a  few  weelca  after  the  emptying  of  the  uterua.  In  a  caae 
recorded  by  Whitridge  William8,  bleeding  vas  absent,  tha  appearaooe  of 
metaetases  firet  calhug  attentiou  to  the  condition.  In  thoee  of  Ru^e, 
Lohlein,  and  others,  the  bleeding  wa8  delay6d  for  aome  montha.  Kie 
hffimorrhage  caitsea  profound  amernia,  and  putrid  diacharge  of  a  watery 
character  follawB  aeptic  infection  of  the  growth.  Fever  and  cachezia  auper- 
Tone,  metastases  appear  in  the  vagina,  cervix,  and  pelvic  organa,  and  alao  in 
the  lunga,  liver,  brain,  kidneya,  and  other  viacera.  Deatb  ia  uau&lly  caused 
by  septicoimia,  or  by  pulmonary  or  cerebral  oomplications  due  to  metastasia, 
and  ocours  aa  a  rule  witbin  Hix  or  seven  moDtha  of  tbe  beginning  of  the 
disease,  which  is  thua  the  most  rapidly  fatal  of  ali  kDown  noAlignant 
growtb8. 

The  uterua  generally  containa  irregular  maasee  of  new  growth  of  ver? 
sofb  friable  GOnBiHtency,  compoaed  lat^ely  of  blood-clot  and  necrotic  tiaaue, 
and  varyiog  in  colour  from  grayi6h  red  to  dark  purple.  Tbe  growth  in- 
volvea  the  muacular  waU  of  the  uterua,  and  sectiona  of  it  ahovr,  besides 
blood  and  debria,  celi  elementa  of  two  kinda,  and  occasionally  complete 
ohorionic  villi  The  celi  elementa  are  (1)  large  individual  cells,  round,  oval, 
poljgonal,  or  apindle  shaped,  witb  lat^  nuclei  and  clearly  delined  proto- 
plasm;  and  (2)  iTregularly  abaped  maaaea  of  vacuolated  material  containing 
numeroua  nuolei,  but  ahovriag  no  celi  outlinea.  The  metaatases  in  other 
patta  of  the  body  present  the  aame  appearances.     The  epread  of  the  diaeaae 
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is  mainlf  bj  the  blood  Btream.  Schmorl  reported  a  oaee  which  he  con- 
sidered  to  be  of  this  nature,  in  whiGh  the  ntenis  waB  not  affacted;  and 
Daviš  aod  Harris  have  deacribed  a  čase  in  which  abortion  waB  induced  for 
pemiciouB  vomiting,  the  uteirus  being  curetted,  and  being  then  healthy. 
The  patient  soon  died  of  general  carcinomatosis,  wbich  the  authora  oonsider 
to  be  chorioma  malignum,  althougb  the  uterua  waa  found  perfectlf  healthy 
at  the  autopsj. 

It  will  be  remembered  that  the  foetal  epiblast,  as  observed  in  the  epi- 
theUum  of  the  young  ohorion  and  its  villi,  conEOSts  of  two  lafers,  which, 
though  not  often  so  distinct  in  nature  as  in  the  figura  of  some  authors, 
are  eaaily  rect^nisable  in  favourable  specimens.  Theae  are  (1)  a  layer  of 
nucleated  protoplaam  known  as  the  s^ncjtium,  and  (2)  a  layer  of  lai^  oells 
with  distinct  outlines  known  as  Langhans'  Iajct.  These,  it  is  said,  are  the 
phfsiological  prototype8  of  the  elementa  of  the  so-calJed  chorioma  malignum, 
the  irregular  plaemodial  masses  seen  in  that  growth  being  supposed  to  be 
derived  from  the  syncytium,  while  the  individual  cells  are  the  pathological 
derivatives  of  the  celiš  of  Laughans'  layer,  The  appearances  presented  by 
the  chorionic  epithelium  in  hydatid  mole  are  said  to  present  a  transition 
stage  between  the  normal  chorion  and  the  malignant  new  growth.  In  the 
oaaea  of  Schmorl  and  of  Harris  and  Daviš  above  mentioned  the  foetal  epi- 
blastio  Btructures  are  said  to  have  passed  through  the  uterine  wall  and 
entered  the  matemal  circulation,  filling  the  matemal  organism  with  depoaits 
of  malignant  new  growth,  yet  leaving  the  uterus  itself  perfectly  healthy. 
Vbether  these  two  cases  are  accepted  or  not,  the  fact  remains  that  the 
oborionio  origin  of  the  majority  of  the  recorded  cases  is  believed  in  at 
the  present  time  by  most  writer8  on  the  subject. 

The  diagnosis  is  easy.  Whenever  pregoancy,  more  e8peciaUy  molar 
pregnancy,  is  followed  by  repeated  bleedings  and  persistent  discharge,  the 
uterus  should  be  examined,  and  scraplngs  from  its  interior  sbould  be  sub- 
mitted  to  microscopic  examination.  The  cbaraoteristic  appearances  of 
eectious  at  once  make  clear  the  nature  of  the  čase. 

The  prognoslB  is  ab8olutely  bad,  unleas  surgical  treatment  is  undertaken 
at  an  early  date.  If  the  uterus  is  removed,  the  patient  has  a  Tery  fair 
chance,  recovery  having  occurred  in  about  one-third  of  the  cases  recorded. 
In  most  of  these  the  uterus  waB  removed  before  metastasee  had  appeared. 
In  several  cases,  however,  recovery  haa  followed  hy8terectomy,  although 
metastases  were  present,  the  eztravasation  of  blood  around  these  having 
apparently  destroyed  their  nutrition  and  life.  The  treatment  consists  in 
hy8terectomy  pertbrmed  as  soon  as  possible  af  ter  the  diagnosis  is  made,  as 
any  waBte  of  tirne  in  curetting  and  other  portial  measures  niay  be  fatal  to 
the  patienfs  ohances  of  recovery. 

Affections  of  the  Amnion 

The  pathology  of  the  amnion  is  best  understood  when  it  is  r^arded 
as  a  seroua  membrane,  hable  to  variations  in  ite  powera  of  secretion  and 
abeorption,  and  also  to  inflammations  which  may  cause  it  to  throw  out 
exudates  which  may  be  piastic  as  well  as  seroua 

Si/dramnios  {Syn. :  FolyhydramnioB,  hydropB  amnii). — The  accumu- 
lation  within  the  amniotic  cavity  of  an  exceBaive  qiiantity  of  liquor  amnii 
iDay  b^in  at  any  time  during  pregnancy.  If  slight  in  d^ee,  it  causes  no 
flymptoms,  and  may  pass  unnoticed  even  during  labour.  If  more  prouounced, 
it  may  attract  attention  and  demand  treatment  maDy  weeks  before  term. 
At  the  end  of  pr^nancy  the  quantity  of  liquor  amnii  U8ually  variea  betwaen 
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oae  and  two  pints,  bnt  the  coudition  ia  seldom  ooticed  imleea  two  quart8  or 
more  are  present.  Quantitie8  of  3uid  such  as  aix  gallona  have  been  removed 
from  the  utenia  at  term.  If  the  accumulatioii  is  rapid  iustead  of  gradual, 
the  coDditiou  is  knowii  as  acute  hjdramnioB,  aad  preseots  a  mu^  more 
8triking  clinical  picture  than  the  mote  familiar  varietj. 

The  tluid  ma7  be  derived  from  the  serum  of  the  matemal  blood,  as  Ib 
8bowii  by  the  occuirenoe  of  h^dramnioa  together  with  other  serous  effusiona. 
It  maj  also  be  due  to  the  increaaed  Becretion  hy  the  amnioB  of  fluid  derived 
from  the  foetal  blood.  This  may  be  cauaed  bj"  any  circumstaoce  which  raiaes 
the  blood  presBure  in  the  umbilical  vein,  aiich  as  disease  of  the  Uver  in 
BTphiUtic  fcetusea,  and  twiBt8  or  knots  in  the  cord.  Escessive  eecretioD  of 
urine  bj  the  foatus  and  abnormal  penipiration  thiough  the  foetal  skin  are 
mentioned  bj  various  authora  as  causes  of  hjdramnios.  In^minatioa  of 
the  amniou  bas  also  been  regarded  as  a  cause  of  exce88ive  secretion.  Tamier 
and  other  authois  hold  that  deficient  flbsorption  of  liquor  amnii,  rather 
than  its  excessiTe  production,  is  the  true  cause  of  the  coudition. 

The  symptom8  aud  signs  of  pregnancj  appear  iu  regular  order,  but  the 
uterus  enlargea  more  rapidlj  than  uBual.  The  fcetal  heart  Bounds  maj  be 
iuaudihle,  and,  in  extreme  cases,  it  may  be  impossible  to  recogmee  the 
presence  of  a  fcetus  even  hj  ballotement.  Wheu  the  uterua  muc^  exceeds 
itB  normal  size,  pressure  sjmptoms  are  produced,  the  principal  being  sbortness 
of  breath,  cyanosis,  and  abdomiual  difitress.  The  more  rapidlj  the  disten- 
eion  occurs,  the  more  severe  are  the  simptoma — pain,  djspncea,  cjanosia,  and 
vomiting  appearing  in  quiok  succeasion  in  acute  casee.  The  child  ia  often 
delicate  or  diseaaed,  and  often  presentB  club-foot,  spina  bi6da,  or  other 
deformitiea  Labour  is  very  often  premature,  (For  the  effeot  of  hydram- 
nioe  upon  labour  aee  "  Laboub,  Pathologt  of,"  toL  vi). 

The  di^nosia  of  hjdramnios  should  not  be  difficult  wheD  once  the  fact 
of  pregnancj  is  firmlj  eatablished.  Even  theu  it  is  necessarj  to  use  čare 
in  distinguishing  hydramuios  from  some  other  complications  of  pregnancy. 
Thus  aacites  with  pregnancy  muat  be  recognised  by  percuBSiou  made  with 
the  patieut  \jmg  on  the  side,  when  the  flank  will  be  resonaut  as  a  rule. 
Cy8tic  tumours  with  pregnancy  will  be  recognised  on  palpation  as  separate 
swelliiigB,  although  a  large  ovarian  or  parovarian  cyBt  with  a  amall  pregnant 
uteruB  may  afford  a  veritable  diagnoatic  puzzle.  Diatension  of  the  bladder 
during  pregnancy  is  recognisable  by  the  use  of  the  catheter.  Twiii  pregnancj 
caa  usuaUy  be  distiuguished  from  hydramnio8  by  palpation  of  the  fcetaJ  parts. 
If  the  fact  of  pregnancy  cannot  be  olearIy  establiahed,  the  diagnoaia  of 
hydramnios  may,  however,  be  very  difficult  indeed.  The  treatment  of 
hydramnios  during  labour  is  mentioned  elsewhere  (see  "  Labodr,  Pathologt 
OP,"  voL  vi.  p.  212).  If  aeriouB  sjmptoms  are  produced  before  the  child 
is  viable,  there  need  be  no  hesitation  as  to  rupturing  the  membranes,  as 
the  child  is  so  often  deformed,  diseased,  or  dead  under  these  circumstancea 
that  the  prolongation  of  preguaucj  should  not  be  allowed  at  any  risk  to  the 
mother. 

OligohydTa-m,nio8. — Deficiencj  of  liquor  amnii  causes  certain  modifica- 
tionB  in  the  course  of  labour  {see  "  Labour,  Pathologt  of,"  voL  vi.),  and  in 
the  very  early  portion  of  pregnancy  it  is  said  to  favour  the  formation  of 
adhesioos  between  the  amnion  and  vahouB  parts  of  the  fcetua. 

Inflammatinn  of  the  amnion,  with  plastic  exudation,  is  a  more  detinite 
cause  of  adheaions  betvreen  the  amnion  aod  the  skin  of  the  foatus  which 
may  Beriou8ly  impair  the  development  of  the  latter.  The  adhesive  material 
may  become  stretched  as  growth  goes  on,  so  forming  non-vascular  bands 
wbich  stretch  or  conatrict  foetal  structnres.    Amongst  deformitiea  in  whose 
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cansatioa  inflammation  of  the  amnion  plajB  a  part  may  be  mentioned  exom- 
phalos,  aneDcephalus,  dwarfing  of  Umbs,  and  intra-uterine  amputations. 
Leopold  meDtioos  that  the  cord  nia^  be  involved  in  amniotiio  adbesioDs, 
wluch  ma^  tbus  cause  the  death  of  the  fretus. 

Supture  of  the  amnion  maj'  occtir,  the  chorion  remaining  complete. 
The  membranee  maj  then  be  separated,  and  the  amnion  ina;  be  rolled  up 
into  bands  wbich  maj  become  entangled  witb  the  cord,  aud  may  bo  interfere 
with  the  ftetal  circulation. 

Oyat8  have  beeu  found  witbin  the  substance  of  the  amnion,  but  these  are 
small  iu  size,  and  have  no  effect  upon  the  ooiirse  of  pregnane^  or  of  labour. 

(LITERATDEE.— 1.  Vibohow.  Dit  Krankh.  Geich.  Bd.  ii.  p.  478.-2.  Spikoklbbeo. 
Lehrbuth,  p.  m. — 3.  Donat.  Arekiv. /.  Gyn.  Bd.  xiiv.^.  Leopold.  Qettlltch.f.  Oeburlak. 
Lejpsic,  Fsb.  1878.— 6.  Klot«.  Arehiv  f.  Oyn.  Bd.  xiii.  p.  448.-6,  Slavjanski!  Ardmf 
J.  OfH.  Bd.  iv,  p.  285.-7.  Budin,  Ft,mme»  en  umaA«,  iiviii.  Pariš,  1892.-8,  Moroani, 
Aaadiiuf  tX  eautis nutrbomm,  ilviii.  26.  LondoD,  1769.— 8.  Scanzohi.  Fricit,  p.  246.  Faris, 
1859. — 10.  BftiUB.  Dos  luberoK  rabehoriac  Hamatom,  dtr  Dtddua.  Wien,  189S. — 11. 
Habt,  Bkhrt.  BrUUh  Medieat  Jmimat.  London,  1896,  Oct.  24.-12.  Fothbhoill. 
Britith  Medicai  Journal.  LoadoD,  1S98,Jsd.  29.— 13.  Edem.  Joum.  o/Paih.  andBact.DBu. 
18BS.— 14.  FOTBEBOILL.  Bril.  Mat.  Joum.  1898,  Jan.  29  ;  Edin.  Med.  Joum.  1899,  March. 
— lE.  H&KTlfANS  and  Toupet,  Ann.  dt  gt/n.  et  zobata.  1S9S,  December.- Ifl.  Cazeau^. 
Midmferg,  5tli  American  from  7th  Frenoh  Edition,  p.  678.^17.  Eden.  Sritith  Mtdieal 
Journal,  Not.  20,  1897.— 18.  VaiT.  Sandbueh /.  OynaelCol.  1899.— 19.  SiiNOBR.  Arehiv  f. 
(hfn.  1893,  ilJT.  p.  89.-20.  Fotheboill.  "The  Funution  of  the  DecidusI  Celi,"  Edin.  M«i. 
Joum.  1890,  M«tih.— 21.  Hart,  Berrt.  ObtUl.  Tnms.  Edin.  voL  ixiv.  1898-99.- 22. 
WiLLiAH8,  WHiTiiiDaE.  Johiu  Soptim  Hospital  lUporti,  Yol.  iv. — 23.  BuNOE.  Anjiiv /, 
fijm.  Tol.  li.  p.  I8S.— 24.  LoHLEiN.  Cmtralb.f.  Qyn.  193,  p.  6.— 25.  Schhohl.  Centrali,  f. 
Oy*-  1897,  No.  40.— 26.  Datib  and  Haerih,  Amer.  Jovm.  Obatet.  1900,  Julj,— 27.  Haul- 
TAIK.     BritiA  Oyn.  Joum.  1899,  pt  Mii.  p.  190. 
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POST-UORTEM  ChaMOBS  (RbTAINSD  .    .     _  - 

Placenta.)      .... 
putkefaction     .... 

ASOMALISe   o?  THB   PlA-CEKTA 
DlBEASBS   or  THE  PLACKKTA 

/n/ttunmatton 

HtKmorrhage 

(Edema 

Patholoffical  Infaretion 

Thb  Bubject  of  the  discases  of  the  placenta  bas  hitherto  obtained  very  little 
Bystematic  attention.  The  iiormal  structure  of  the  organ  at  difTerent  stagea 
of  development  baa  onlj  in  recent  yeara  been  clearly  defined,  and  the  sjetem- 
atic  8tudy  of  itfl  pathol(^y  bas  therefore  been  hardly  practicable.  Many  of 
tbejearlier  accounts  of  patbological  conditions  must  be  rejected,  because  such 
oouditious  are  now  known  to  result,  not  from  diseaae,  but  from  the  normal 
processea  of  maturation  and  senescenoe.  A  short  accouot  of  these  nonnal 
processes  will  therefore  rightly  precede  the  consideration  of  the  diseases  of 
the  placenta. 

CuAMGEB  DOB  TO  SlFENlNG. — Cortaln  weU-defined  changes  occur  in  ali 
healthy  placentee  during  the  last  two  or  three  months  of  gestation.  In 
their  nature  they  are  uniform,  but  in  their  extent  tbey  present  great 
diTergenoes  in  difierent  caees,  divergences  wbicb  cannot  at  present  be  ade- 
quatdy  expkined.  Stated  briefly  these  changes  consist  in  the  occurrence 
of  obliterating  endarteritia  in  a  variable  number  of  the  middle-sized  branches 
of  the  fcetal  arteries,  and  in  videspread  changes  resulting  tbere&om  in  the 


(o)   Vencular  {hydatidi- 
/orm  mole) 

(b)  Myxoma  Jibratitm 

(c)  Fattif  and  caUareotu 

(d)  Cffatie 
Tuiereulosu 
Tvmouirt 

Dkcuujal  Endometkitis 
Diseases  op  the  Umbilical  Cord 
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aflected  areas,  tbe  most  important  of  fvbich  are  the  fonuation  of  numerous 
solid  patches  in  the  Bpoagy  placental  substance,  termed  iiifarcts,  and  the 
depoaition  of  large  guantitiee  of  fibrin  from  the  materual  blood  upon  the 
viOi  in  the  afiected  parts.  ^Necrosis  rapidlj  deetroya  ali  the  structural 
characters  of  these  vilu. 

Id  this  manner  the  materual  and  ftetal  circulations  become  obliterated 
in  manfsmallareasof  the  placenta,  and  numerous  groupsoffilli  arerendered 
functionless.  'WeU-marked  changes  of  this  character  can  be  detected  in 
practicallj  aH  ripe,  healthj  plaGentse,  but  the  amount  of  placental  tissue 
thuB  de8troyed  varies  greatl^.  The  marginal  cotjledons  are  UBuaUy  much 
more  affected  than  the  central  onea  Begenerative  chauges  aiso  occur  iu 
the  aerotina  during  the  same  period. 

These  conditions  bave  frequently  been  erroneouslj  attributed  to  placen- 
titis,  to  heemorrhage,  to  sypbili8,  to  phtbisis,  etc.,  etc ;  tbey  are,  in  realitj, 
due  to  old  a^,  and  are  probably  preparator;  to  the  normal  process  of 
sbedding  during  labour.  The  joung  placenta  is  certaiu1y  less  eaeilj  eepa- 
rated  from  the  uterine  wall  than  the  fully  ripened  organ,  and  the  preeence 
or  absence  of  the  changea  described  probably  esplains  this  difference.  It 
is  possible  also  that  these  cbanges  determine  the  onaet  of  labour  by  gradu- 
aUy  rendering  the  placenta  inadequate  to  the  further  nutrition  of  the  fcetua 

PosT-MORTBM  Changes  (betainkd  Placenta). — 'VVhen  the  foetus  diea, 
and  the  ovum  is  not  at  oace  discharged  from  tbe  uterus,  certain  cbanges 
occur  in  the  placenta  as  tbe  result  of  the  suspension  of  the  circulation 
thiough  it.  The  fcetal  circulation  is,  of  course,  at  oace  suspended ;  the 
maternal  circulation  tbrough  the  iater-vlllous  apaces  fails  graduaUy ;  freeb 
blood  may  be  found  betvveen  the  villi  here  and  there  in  placentse  which 
bave  been  retained  for  several  weeks  after  the  death  of  the  foetua.  The 
villi  are  nourished  directly  by  tbe  maternal  blood  wbich  surrounds  them, 
and  where  tbe  maternal  circulation  bas  remained  active  they  ghow  do  de- 
generative  or  necrotic  cbanges.  Where  the  circulation  fails  tbe  inter- 
viUoua  spacea  become  obliterated  by  co^uJation  of  the  blood  they  contain, 
and  the  villi  in  those  parts  rapidly  necroae.  The  changes  they  undergo  are 
eimilar  to  thoae  found  in  infarcte  in  living  placents,  except  that  obliterative 
endarteritia  ia  not  preaent ;  fatty  degeaeration  is  very  marked  in  these  vUli. 

A  great  deal  of  the  pathological  work  which  bas  been  done  witb  the 
placenta  bas  been  undertaJcen  in  tbe  čase  of  retained  placentce.  Insufiicient 
acquaintance  with  the  noroial  post-mortem  appearances  bas  led  to  these 
changes  being  described  as  the  cauae  of  tbe  death  of  the  fcetua,  whereaB  in 
reality  they  have  resulted  from  it.  In  this  manner  a  great  deal  of  confusion 
haa  been  introduced  into  the  aubject. 

PCTREFACTION. — Dead  placental  tissue  wben  retained  in  tbe  uterua  ia 
e8peciaUy  liable  to  the  attacks  of  putrefactive  organisma.  This  ia  a  very 
common  occurrence  in  tbe  čase  of  portiona  of  placental  tissue  retained  after 
labour  or  abortion,  and  the  cliuical  rcaults  are  Bufhcieutly  familiar  to  require 
no  notice  in  this  plače.  WbeD  the  entire  ovum  is  retained  putrefaction  ia 
extremely  rare.  The  reason  is  that  tbe  retention  cavity  is  an  aeeptic  cbamber, 
and  unlesB  organisms  are  introduced  by  operative  interference,  or  make  their 
way  in  from  boweI  adhesiona  or  otherwiae,  the  ovum  undeigoes  non-putre- 
factive  necrosis.  Cases  are,  however,  recorded  where  a  fcetus  has  been  dis- 
charged piecemeal  from  the  uterus,  after  being  retained  for  many  montbs, 
or  even  for  years,  without  mecbanical  interference.  Putrefaction  ia  much 
more  common  in  the  caae  of  an  extra-uterine  than  a  uterine  ovimi,  owing 
to  the  Uability  of  the  former  to  injury  from  rupture,  etc. 

The  tissues  of  the  placenta,  tbough  prone  to  certain  forms  of  degenera- 
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tion,  are  not  aubject  to  Buch  varied  or  vell-defined  diseaees  as  most  of  the 
adult  organa  of  the  bodj.  Perhaps  the  explaDation  of  this  liea  iD  the  em- 
brjonic  character  of  the  tisaues  themselves,  which  is  preserved  throughont 
tbe  wbole  diustion  of  the  esistence  of  this  orgao.  Foetal  tisauea,  for  ezample, 
oever  8how  an  active  inflammatorj  reactioii ;  they  appear  to  perish  under 
the  influence  of  aD  irntant  whioh  would  be  insufficient  to  deatroj  adult 
tiflsues,  but  vould  induce  in  them  an  inflammatorj  reaction.  The  onl^  in- 
flommatorj  lesion  tbe  ezistence  of  which  in  the  plaoenta  bas  been  clearly 
Bbown  is  peri-  and  end-artehtis,  which  occure  freely  in  the  mature  placenta ; 
bere,  of  course,  the  inflamniatoiy  procesa  is  of  an  inactive  kind.  Leaions 
formerl;  described  as  due  to  "placentitis"  are  now  recognised  as  lesulting 
from  degenerative  proceeses.  The  effect  of  placental  lesions  upon  the  life  or 
development  of  the  fcetus  appeani  to  depend  more  upon  their  extent  than 
apoD  tbeir  nature.  A  considerable  diminution  in  the  total  amount  of 
heatthy  placental  tisaue  appears  to  be  requirQd  to  influence  the  fcetus  un- 
&tiTOurably.  The  analogj  of  pulmonarj  diseasea  is  not  inapt.  It  is  well 
known  that  a  considerable  area  of  lung  tissue  may  be  destrojed  or  lendered 
fanctionless  without  much  embarrassment  of  the  respiratory  procesa  And 
idmilarlj  ao  amount  of  placental  tissue  much  lesa  than  that  provided  by 
natnre  appears  to  be  quite  sufficient  to  carTy  on  the  pnx»sBes  of  fcetal 
nutrition  and  escretlon. 

Anomaliks  of  thk  Placenta. — Anovudies  of  Size  and  Skape. — While 
snbject  to  considerable  variatione  within  certain  limits,  the  size  of  the 
plaoenta  corresponds  during  the  laat  three  months  of  gestation  to  about 
one-fifth  of  the  total  area  of  the  internal  surface  of  the  uterus.  A  marked 
increaee  in  the  area  or  thickness  is  uBually  due  to  cedema,  or  to  some 
form  of  degeneration,  and  thus  becomes  a  pathological  condition,  not  an 
anomaly. 

A  few  rare  instances  have,  liowevet-,  been  recorded  ia  which  the  placenta  wa8 
Muallf  disposed  around  the  entire  ovum,  inatead  of  being  developed  at  one  or 
other  pole-  Thia  condition  has  received  the  name  aijAaeenta  mtmbranaeta.  It  is, 
of  coarse,  due  to  persistence  of  the  Birangement  invariab1y  found  in  the  first  two 
months  of  gestation  in  whicb  the  chorionic  villi  aro  eqiiallf  developed  a!l  over  that 
membrane.  In  aome  mammals  (e.g.  the  cetacea)  the  diffused  form  of  placenta  is 
iUways  met  with,  and  its  occasional  occurrance  in  the  human  species  is  eittremel; 
interastina.  A  čase  has  also  been  compar&tivelj  recentiv  reported  in  vhich  the 
placenta  formed  a  riag  ^round  the  ovum,  indistinctlf  divided  into  three  lobes. 
ThiB  corrcisponds  to  the  zonary  placenta  of  some  carniTora.  It  is  produced  hj  an 
anomal;  in  the  distribution  oi  the  changes  vhich  result  in  the  disappearance  of 
the  extra- placental  chorionic  villi. 

Insteod  of  being  a  single  organ,  the  placenta  ina;  be  variouslf  divided  into 
lobes,  the  segmenta  being  continuoua  vrith  one  another  through  membrane  over 
which  the  branches  of  the  umbilical  vessels  pass.  There  ma;  be  two  lobes  (placenta 
bipartita),  either  e<]ual  or  unequa!,  or  three  or  more  lobes  maj  be  proaent  (placenta 
tnpartita,  p.  multiloba).  Ali  medical  men  are  familiar  with  the  varietj  of  this 
condition  known  as  placenta  muvejttwnat(L,  in  which  one  or  more  emall  outifing 
portions  of  placenta,  usuallj  circular  in  shape,  are  found  connected  b^  a  bridse 
of  membrane  with  the  main  portion  of  the  organ,  and  are  extremely  liable  to  be 
left  behind  when  the  placenta  is  expelled  from  the  uterus. 

Anornalus  in  the  insertron  of  tne  cord  are  also  fairlj  common.  Usuallv  the 
attachment  ia  in  the  centre  of  the  placental  or^an  ;  not  infrequentlv  it  is  marked]y 
eocentric,  sometimes  even  to  the  eitent  of  being  attacbed  to  the  placental  marnn 
(battledore  placenta).  A  rarer  varietj  of  insertion  is  that  known  as  the  vda- 
mttUoiit,  in  which  the  cord  ia  inserted  into  the  membranes  two  or  three  inches 
or  more  outside  the  placental  ^argin.  The  vessels  bifarcate  at  the  point  of  inser- 
tion, and  their  divisiona  run  between  the  amnion  and  the  chorion  to  the  placenta, 
which  they  enter  in  the  usual  manner.  Tfae  vessels  running  betveen  the  membranes 
are  liable  to  injur^  durins  labour. 

The  placenta  is  usuailf  developed  equaUy  around  the  point  on  the  peripherj 
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of  the  OTum  at  which  the  allantois  and  the  ventral  stalk  reach  it.  If  for  any  reason 
the  placenta  is  developed  unequa)1v  around  tbta  spot,  eccentric  insertion  of  the 
cord  reaulte  ;  if  at  a  diatance  from  this  epot,  a  velamentous  insertion  result«. 

DlSEASES  OF  THE  PLACEMTA 

Inflammation. — A  subject  which  bulked  largely  in  earller  accounts 
of  the  morbid  conditions  of  the  placenta  wa6  placentiHs.  The  cbanges 
described  wcre  U8ually  those  alreadj  mentioned  as  seuile  or  poat-mortein 
changes,  and  their  relation  to  an  inflammatorf  proceaa  was  a  matter  of 
pure  speculation.  Ab  a  matter  of  fact,  wa  koov  nothing  of  infiammation 
of  the  iffital  placenta,  apart  from  gooorrhceal  or  eeptio  infection,  as  the 
direct  resiilt  of  inoculation  of  the  gravid  utenis.  Infection  of  the  ovum  in 
this  manner  Ib,  of  couree,  incompatible  with  its  fiuther  exiBtencd,  and  the 
dead  tisanea  undergo  tspid  putrefactiou.  The  gonoooccus  haa  been  in  two 
cases  detected  in  early  abortiona  attributable  clinicallj  to  gonorrhoea, 
but  little  or  no  a^stematio  work  haa  been  done  at  the  bacteriologj  of  this 
subject  It  is  possible  that  the  coudition  known  as  "  morbid  adhesion  of 
the  placenta  "  is  the  result  of  an  inflammatorj  aflection  of  the  decidua  serotina, 
hut  we  are  not  in  poaaession  of  positive  evidence  upon  the  point.  The  fa>tal 
elements  are,  in  any  čase,  not  involved  in  the  procesa  Certain  fairly  well- 
defined  forms  of  infiammation  affect  the  young  decidual  membrane  (decidual 
endometritia),  but  an  account  of  this  wiU  be  fonnd  in  another  place. 
Fcetal  endarteritia  haa  already  been  referred  to. 

Hamorrhage. — The  conditions  known  to  obstetricians  as  placenta  preevia 
and  BCcidental  hEemorrhage  (see  pp.  70  and  77)  are  instances  of  bffimorrhage 
due  to  separation  of  the  placenta  from  the  uterine  waU,  and  in  both  cases  the 
bleeding  ocoura  during  lahour  or  in  the  later  montbs  of  pregnancy.  With 
these  conditions  \Te  are  not  here  concerned.  The  eubject  ia  fnrtbet  limited  by 
the  excluaion  of  hiemorrhagea  occuning  into  the  chorion  befoie  the  formation 
of  the  placenta;  these  are  dealt  with  in  another  place.  We  therefore  exclude 
from  consideration  bsemorrhage  into  the  early  ovum,  and  hEemorrhage  from 
separation  of  the  adult  placenta.  HEemorrhage  into  the  substance  of  the 
placenta  (placental  apoplexy)  occura  in  two  diatinct  forma : — 

(a)  Small  ioterstitial  hsemorrhagea 

(6)  Large  effiiaions. 

(a)  Small  interititial  haiinorrhagtš  are  not  uiicommonlf  found  in  the  form  of 
circumscribed  areaa  of  the  cut  surface  of  the  placenta,  which  appear  to  the  naked 
eye  to  be  almost  blaok,  and  are  easilj  distinguished  from  the  healthy  placental 
tissue  bf  the  purplish  colour  and  reticulated  texture  of  the  latter.  Usuall;  thejr 
lie  nearer  the  matemal  than  the  fcetal  surface,  but  they  do  not  show  upon  the 
formec  surface  vhen  th«  serotina  is  intact.  There  is  no  uniformitj  about  their 
aize  and  shape  ;  the  lai^st  appear  to  involve  an  entire  ootyledon  ;  there  may  be 
many  emall  ones  acattered  through  an  otherviae  healthy  placenta.  linder  the 
microscope  the  hemorrhagic  areas  are  seen  to  consist  mainly  of  blood-clot  in  which 
are  scattered  a  few  atrophied  or  distort«d  villi ;  the  villi  are  more  numerous  at  the 
maTRins  than  ia  the  centre  of  the  hfcmorrhage.  It  may  be  objected  that  such  & 
condition  as  this  is  not  humoiThage,  because  the  blood  is  stili  contained  ia  the 
intervillous  spaces  and  bas  not  escaped  from  its  normal  channels.  But  it  difTers 
from  mere  congestion  or  enRorgement  of  vessels,  inosoiucb  os  the  surrounding 
structures  (villi)  are  disturbed,  aad  in  part  destroye^  by  the  process.  Eicept  in  a 
technical  aense,  it  is  interstitial  heemorrhage.  These  hEemorrhages  do  not  a&ect  the 
functional  activity  of  the  placenta  to  an  estent  aufficient  to  react  unfavourably 
upon  the  ftetus.  It  is  quite  possible  that  thev  are  produced  during  labour  by  the 
influence  of  the  uterine  contractions  upon  the  mat«ma1  circulation  through  the 
placenta.  A  čase  has  been  recently  reported  by  Dr.  Blacker,  in  which  an  e]ct«nsive 
hiemorrhage  of  this  kind  oceurred  in  a  very  youDg  placenta,  from  cardiac  disease, 
without  inducing  abortion  or  causing  the  death  of  the  ftetus. 

(6)  Large  rffušutna  of  hlood  into  the  placenta  are  much  rarer  than  the  inter- 
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stitinl  btemoiThages  just  described.  Such  efliisions  are  probably  produced  more 
rapidlj,  and  therefore  break  up  t^e  placental  tissue  to  a  tnuch  greatier  estent  than 
the  interatitial  ones.  Id  conBequence,  irregular  cavitiea  containing  blood-clot  are 
forined  in  the  Bubatance  of  the  placento,  limited  in  recent  cases  by  compreased  and 
broken  villi,  and  in  otder  cases  by  lajers  of  fibrin  forming  a  {aJse  cvst  waU.  In 
some  of  theae  cases  the  htemorrhage  is  fcetol  from  rupture  of  a  branch  of  tbe  um- 
bilical  vein  or  arterf  in  the  placeotal  tissue,  and  sometimes  the  cavity  communicatea 
with  the  circular  sinus  (maternal).  After  accumulating  in  the  placental  eubstanoe 
the  blood  may  burst  through  the  serotina,  causing  some  separation  from  the  uterine 
vrall ;  such  an  occurrence  might  cause  eEtemal  luemorrhage.  T)ie  foetus  is  bom 
dead  when  hEemorrhages  of  thia  kind  exist  in  the  placento.  If  abortion  does  not 
immediatelf  fol]ow  its  occurrence  the  effused  blood  undergoea  the  usual  changes 
from  clotting,  absorption,  or  partial  organiaation  and  degeneration.  The  cauBos 
of  large  placental  hiemorrhages  are  by  no  means  fuUf  knowii.  In  a  čase  observed 
b;  the  writ«r  tbe  motber  suSered  from  albuminuria  during  pregnancy,  aad  the 

Srtions  of  the  placenta  unafiected  hy  the  hiemorrh^e  Hhowed  estensiTe  patho- 
jioal  infarctioD,  as  is  so  comraonlj  the  čase  in  albuminuria.    But  the  whole  Bubject 
of  placental  htemorrhage  stili  requires  a  great  deal  of  sfstematic  work. 

(Edema. — (Edema  of  the  placenta  uBuallj  reeulte  from  distiubancoB 
of  the  fcetal  circulatioo  or  changee  in  the  fcetal  blood,  and  1b  therefore 
associated  with  general  cedema  of  the  ftetus,  and  dne  to  the  same  cauBes  as 
this  condition.  Cases  of  maternal  dropsj  have  alao  been  recorded  in  which 
the  placenta  wa8  (edematouB :  in  these  caees  the  caiise  would  appear  to  be 
maternal;  but  more  often  placental  oedema  is  due  to  a  fistal  cause.  Instances 
may  be  found  of  obstraction  to  the  arterial  retum  from  the  placenta  by 
antenatal  closure  of  the  foramen  ovale,  or  thromboais  of  the  umbilical  and 
h^pc^astric  vessels  before  birth,  in  vhich  both  the  placenta  and  the  foetus 
weie  cedetnatoue.    The  placenta  of  acardiac  monsters  is  also  freguentij 


Within  recent  jears  several  cases  of  fcetal  and  placental  dropsv  have  been  čare- 
full7  recorded,  in  which  there  vas  present  a  marked  ezcess  of  leucocvtes  in  the 
foetal  blood  ;  in  one  of  these  caee^  recorded  hy  Liefart,  the  mother  saffered  from 
albuminuria  and  drops^,  which  rapidly  cleared  up  after  labour.  Possiblj  in  these 
cases  the  morbid  condition  of  the  tcetal  blood  was  due  to  the  increased  toxicity  of 
the  maternal  blood,  which  has  been  shovn  to  esiat  in  the  albuminuria  o!  pregnane;. 
Virchov  and  Franck  have  obeerved  that  in  general  dropsj  of  the  ftetus  of  bovine 
animals  tbe  thoracic  duct  and  mesenteric  iTmphatics  are  often  absent,  but  this 
point  does  not  appear  to  have  beea  investigated  in  the  human  foetus. 

An  <£dematous  placenta  is  lar^er  and  neavier  than  normal,  and  undergoes  a 
great  dirainution  in  weight  vhen  mcised  and  drained  of  Suid.  The  normal  vreight 
of  the  organ  is  16  ounces ;  in  the  čase  reported  by  Liefart  {loe.  eit.)  the  cedematous 

{ilocenta  weighed  67  ounces.  In  colour  it  is  pale,  and  in  consistence  anuBually 
riable  and  soft.  Mioroscopically  the  villi  are  lound  enoraiously  increased  in  size 
and  clo8ely  packed  together,  so  that  tbe  size  of  the  intervillous  spaces  is  much 
reduced,  ana  they  therefore  contain  comparativeIy  little  blood.  Many  of  the  f tetal 
vesaels  are  thickened  or  thrombosed,  and  tbe  stroma  of  the  villi  is  poor  in  cella  and 
contains  abundant  fluid  in  its  spaces.  Freqaeiitly  marked  fatty  degeneration  of 
the  chronic  etrithelium  is  also  present. 

Usually  the  foetus  dies  in  uttro,  although  this  event  is  not  by  aay  means  of 
■nvariable  occurrence.  Oi^iema  most  seriously  impairs  the  functional  capacity  of 
the  placenta,  but  as  it  is  never  idiopathic  we  cannot  te1l  preciselj  what  eSect  it 
eserts  upon  the  nutrition  of  tbe  fcetus.  The  morbid  conditions  associated  with  it 
ma.y  be  sufficient  to  destroy  the  fcetus. 

Pathological  Infarction.^  It  has  alread7  been  stated  that  during 
the  last  two  months  of  intra-uterine  life  certain  changes  referable  to  senilitj 
occur  in  the  fcetal  placenta,  resulting  in  the  formation  of  small  eolid  bodies 
in  the  spongj  placental  substance  termed  "  infarcts."  Under  conditiooB  of 
health  theae  are  neithei  large  enough  nor  numeious  enough  to  interfere 
with  the  functional  capacitj  of  the  placenta  or  the  nutrition  of  the  fcetUB. 
Within  the  last  decade  it  has  been  Bhown  that  changes  similar  in  nature, 
but  much  more  videspread  and  oocurring  much  earUer  in  gestation,  are 
TOL.  X  2 


,yCoogle 


18'        PKEGNANCY :  DISEASES  OF  PLACENTA  AKD  CORD 

foimd  in  aeeociation  with  a  well-kDOWD  disorder  of  pregouicf,  viz.  albumin- 
uria.  This  conditlou  bas  long  been  knowD  to  cause  a  heav;  fcetal  mortalit^, 
estimated  on  recent  evidence  at  54  per  cent,  and  evidence  has  now  bean 
advanced  that  the  changes  in  tbe  placenta  are  the  cause  of  the  death  of  tbe 
fcetns. 

In  a  marked  exauiple  of  patholc^ical  infarctlon  a  conttderable  proportion 
(^  to  i)  of  the  placenta  is  converted  into  a  firm,  yellowiBh,  apparently  bloodless 
tisaue,  which  ia  seen  under  the  microscope  to  coaBist  of  atropnied  chorionic  villi 
with  larse  deposita  of  librm,  both  elemeuU  usuallv  Bhowing  marked  fatty  degeaera- 
tion.  HtenioiThaKBs  inay  be  found  in  the  non-infarcted  portions  of  the  placenta. 
In  msrked  caaea  of  albuminuria  pregnane;  seldom  continues  bejond  the  thirtjr- 
aixth  nreek,  and  the  earlier  the  onset  of  labour  the  more  marked  are  the  placental 
changes.  As  a  rule  the  most  extensive  changes  of  ali  are  found  in  tbe  placentje 
of  ftetuses  which  have  perished  in  vtei-o,  and  have  been  borne  in  a  state  of  macern- 
tioD.  The  infarction  appears  to  depend  upon  an  obhterative  endarteritis  of  the 
fceial  vessels.  It  has  long  been  known  that  the  ftetus  of  albntniouric  motherB  is 
smaller  and  lighter  than  the  normal  fcetus  of  the  corresponding  period  of  geatation ; 
it  is,  in  fact,  under-developed,  and  possesses  but  low  vitality 

Degeneraiiona.  —  The  foUowiBg  fomiB  of  d^eoeration  afiect  the 
placenta : — 

1.  Vesicular  d^eneration  (h;datidifonn  mole). 

2.  Myxoma  fibrosum. 

S.  Fatty  and  calcareouB  degeneration. 
4.  Cystic  degeneration. 

1.  VesictilaT  degeneration  is  a  form  of  myxomatouB  degeneration  of  the 
etroma  of  the  chorionic  villi  which  iisually  occurs  at  an  early  period  before 
the  diffeientiation  of  the  placenta  begine ;  it  is  therefore  more  commonljr 
a  diaease  of  the  chorion  than  of  the  placenta,  and  will  be  found  full^ 
deacribed  in  that  relatioa  in  another  plače.  In  rarer  instances,  however, 
it  occurs  at  a  later  period,  and  is  then  found  in  the  placenta.  The  disease 
has  tbe  main  general  characters  as  in  the  bydatidiform  mole,  but  tbe 
wbole  placenta  is  seldom  affected ;  UBually  one  or  two  cotjledons  degenerate, 
while  the  rest  of  the  organ  escapes. 

2.  Myxoma  fibrosum  is  a  form  of  mysomatouB  and  fibroid  degeneration 
of  the  chorionic  villi  wbich  is  usuall^  described  as  a  new  growth,  altbough 
it  vould  be  more  accuratelj  clasaed  as  a  form  of  degeneration.  It  will  be 
described  under  "  Tumours  of  the  Placenta,"  p.  20. 

3.  Fatty  and  Calcareous  Degeneration. — Fatty  degeneration  is  rarely 
found  in  the  placenta  except  as  the  result  of  pre-esisting  leeions.  The 
observations  of  Bamea  and  Druitt,  which  are  stili  sometlmes  quoted  in  teit- 
books  as  the  first  deacription  of  iirimary  fatty  degeneration,  have  been  sbown 
to  be  incorrect.  A  certain  amoutit  of  fat  is  contained  in  the  normal  human 
placenta,  beiog  located  in  the  plasmodial  lajer  of  the  chorionic  eplthelimn 
and  in  the  superficial  layers  of  the  decidua.  This  may  be  eaailj  distingulabed 
from  pathological  deposits,  as  it  occurs  in  minute  non-eonfluent  dropletsand 
is  very  small  in  amount.  A  good  deal  of  fat  is  also  found  in  white  infarcts, 
the  older  infarcts  containing  the  larger  deposits.  Fatty  degeneration  ia 
perhaps  most  commonly  met  with  as  a  8equeia  of  pathological  infarction  in 
albuminuria,  and  is  probably  the  direct  result  of  the  estensive  arterial 
obstruction  of  the  fcetal  vessels  which  occurs  in  that  condition.  It  is  also 
not  uncommonly  found  in  connection  with  placental  cedema  and  in  placentie 
retained  i»  utero  after  the  death  of  the  foetus.  There  is  no  evidence  of  any 
well-defined  relation  between  sjpbilis  asd  fatty  degeneration,  as  vas  so 
frequeutly  stated  in  earlier  papera  on  this  subject. 

In  parta  wbich  have  undergone  fatty  degeneration  a  deposit  of  lime  salts 
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iB  often  foiind.  In  a  ripe  placenta  numerous  small  thin  calcareous  plates 
are  preaent  upon  the  matemal  surface ;  they  occur  in  the  serotina,  and  ae  a 
rule  do  not  involve  the  villL  Instancea  aie  on  record  where  almoBt  the 
entire  uterine  face  haa  been  thus  covered  vitb  a  tbin  calcareous  plate.  Such 
depoeitfi  do  not  appear  to  afFect  the  functional  activity  of  the  placenta. 

4.  Oyatie  Degeneration. — By  thia  term  ia  imderstood  the  formation  of  c^ats 
by  a  procese  of  degeneratlon.  Cjets  occur  but  rarely  in  the  placenta,  being 
occaaionaU^  observed  upon  the  foetal  surface  of  an  otherwise  healthy  oigan. 
Here  they  occur  as  small  multiple  collections  of  clear  7ellowish  fluid  situated 
beneatb  the  amnion.  This  membrane  can  be  readily  peeled  ofT  the  cjst 
which  appeara  to  be  in  the  substance  of  the  sub-amuiotic  chorion  or  the 
basal  plate  of  placenta!  ehorion  from  ■»hlch  the  villi  epring.  Occasionallj 
similar  cjsts  occur  in  the  amnion  itaelf.  Thej  are  produced  hj  a  process  of 
myxomatous  degeneration  of  the  connective  tisaue,  and  poBsess  no  epithelial 
lining,  tbeir  wiuls  being  formed  of  degenerating  and  compressed  connective 
tisaue.  Tha  placental  connective  tisaue  is  ali  of  embryonic  tTpe,  and  is 
ver7  prone  to  this  form  of  d^eneration.  Thase  c^sts  never  exceed  the  size 
of  a  pigeon'B  egg,  and  do  not  interfere  in  aaj  way  with  the  functional 
activitj  of  the  placenta. 

Tubereidotis. — Tubercular  disease  of  the  placenta  is  probably  rare ;  at 
anjiate  the  number  of  cases  recorded  in  recent  yearB  is  exceediugly  smalL 
It  bas  been  8hown  to  occur,  however,  in  women  a&ected  with  chronic 
pulmonary  phthisis,  or  with  acute  miliary  tuberculosis.  Cases  occurring 
ucder  both  of  these  conditions  have  been  recorded  by  Schmorl  and  Kockef, 
Lebmann,  and  Londe. 

Placental  tubercle  posseBaes  the  same  general  chaFacters  aa  tubercle  of  other 
organa  The  nodulea  are  Eotind  in  the  substance  of  the  cotvledons  more  often 
tb&t)  upon  the  surface,  and  are  more  abundant  in  the  marginaf  tban  in  thecentral 
parts.  They  are  osuall;  Brm  and  fibrous  iu  texture,  but  sometimes  caseatiDg. 
Under  the  microscope  thej  are  seen  to  contain  characieriatic  piant  cella,  and 
tubercle  bacilli  can  be  recogniaed  b;  the  usual  di&erential  staining  reoctions. 
Inoculatioa  eiperimeatR  upon  rabbite  and  guinea-iiigs  show  tbat  the  bacilli  are 
Mtive.  Schmorl  describes  the  tnbercies  as  occupyiag  two  distinct  positiona  in 
hia  cases ;  usuallj  thef  were  upon  the  surface  ot  the  villi,  encroaching  upon  or 
obliteratiug  the  adjacent  intervillona  space.  Sometimw,  however,  the^  were 
situated  in  the  stroma  of  the  villus,  the  surface  epithelium  covering  it  being 
intw^ 

In  almost  ali  the  recorded  cases  the  matemal  disease  vas  bo  advanced  that  the 
mother  died  either  during  labour  or  verjr  soon  afterwarda.  In  Ihe  six  casea 
recorded  by  Schmorl,  and  Kockel,  and  Lehmann,  tlie  fcetus  died  soon  after  birth, 
and  a  post-mortem  eiamination  wiis  made.  In  only  one  čase,  however,  wss 
tubercle  found  ia  the  fcetal  organa,  ajid  in  this  čase  there  were  characteristic 
deposits  found  in  the  lungs,  liver,  spleen,  and  left  kidnej,  and  microscopicallv  the 
tubercle  bocillus  was  readilv  recognised.  In  ali  the  other  cases,  not  onl^  could  no 
tubercle  be  found  in  the  body  of  the  ftetus,  but  inoculatiou  eiperiments  were  also 
attended  by  negative  results.  The  blood  from  the  tubercular  placenta  was,  on 
the  other  hand,  usuallf  infective  From  these  facts  it  would  appear  that  the 
f<Btus  is  to  n  certain  extent  protected  from  infection  from  the  mat«mal  blood  bf 
the  placenta,  the  organisms  being  detained  there  as  in  a  filter.  Iu  onlj  oue  of 
the  recorded  cases  is  it  stated  tbat  the  foetus  died  tn  ulero  before  the  onset  of 
labour. 

The  diagnosis  of  placental  tubercle  ia  impossible  except  hj  the  microscope. 
It  does  not  destroT  the  fcetus,  and  givea  rise  to  no  syn)ptoms  whioh  can  oe 
recognised  during  life. 

Tumvars  of  the  Placenta. — New  CTowths  are  amoug  the  rarest  diseasea 
vrhicb  occor  in  the  placenta.  A  NorwegisD  writer,  Alin,  succeeded  in 
collecting  recorda  of  23  cases  from  tbe  literature  of  ali  countries,  and  6 
other  cases  have  been  siDoe  reported,  making  a  total  of  29  in  ali.     As 
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reported  by  the  varioua  writer8,  these  tmnours  numbered,  mjrso-fibroma 
(mjsoma  fibrosum,  of  Virchow),  14 ;  fibroma,  5 ;  angioma,  5  ;  fibrom70ina, 
2 ;  sarcoma,  3. 

Man;  of  the  earlier  cases  are,  however,  insufficientl^  reported,  and  tha  natnre 
of  the  growth  remains  open  to  donbt  It  will  be  noticed  that  ali  the  above  are 
varieties  of  connective  tissue  tumoursj  do  new  growth  arising  in  epithelium 
ap|)ears  to  have  ever  been  reported.  The  malignant  uterine  growth  knovn  as 
deciduoma  malignum  cauaot  be  reearded  aa  a  tumour  of  the  placeata,  even  if  the 
current  theory  of  its  origin  in  fcetol  epithelial  celle  be  accepted.  Turaours  of  the 
placenta  do  not  exert  Buch  a  markedly  uafavonrable  intluence  upon  the  ftetus  or 
the  mother  as  uight  at  hrst  be  suppošed.  Out  of  the  29  cosea  a  livio^  ftetua  was 
bom  in  25  ;  the  remaining  4  were  bom  dead  ;  a  fcetal  mortality  of  1  la  7  cannot 
be  regarded  as  a  high  mortality  for  a  serious  placental  lesion.  Labour  was  not 
unfavourablj  infliienced  in  any  čase.  The  Ere<juency  with  which  myzo-fibroma 
ocours  in  the  placenta  is  verv  marked  in  comparison  with  the  other  new  growths  ; 
it  is  the  only  one  which  need  be  described  in  detail. 

Myxo-fifn-ama  (myxoina  fibrosum).— Al though  the  commonest  form  of  placental 
tumour  it  is  a  rare  aisease.  It  occurs  as  a  firm,  rounded  swelling.  usually  in  the 
subst&nce  of  the  placenta,  and  forming  a  protuberance  upon  botn  surfaces,  or  in 
the  čase  of  growtns  of  emaller  size,  upon  the  maternal  surface  onty.  Less  often 
the  tumour  forms  a.  pedunculated  masa  attached  to  the  maternal  surface,  and  has 
a  more  or  less  definite  branchinp  arraugement.  The  f<Btal  surface  of  the  tumour 
is  covered  with  the  amnion,  which  may  be  stripped  off  it,  Bhowing  that  the  mem- 
brane is  not  in  vol  ved  in  the  tumour.  Often  thereis  adistinct  fibroua  capsule,  and 
occaaionall;^  there  are  multiple  growths-  The  microscopic  characters  of  the  grovth 
are  not  uniform,  and  are  ^scribed  in  very  different  terms  by  difTerent  'writer8. 
In  the  moin  it  appears  to  consist  of  altered  villi.  The  villi  are  enormousij 
eniarged — upon  this  point  there  is  practical  unanimitj — by  increase  of  their 
stroma.  Tne  characters  of  the  altered  atroma  appear  to  varj,  but  speaking 
generally,  the  change  is  one  of  myxomatouB  and  fibrous  new  formation,  the  reiative 
proportions  of  the  my](0niatous  and  fibrous  tissues  being  variable.  The  cborionic 
epithelium  does  not  alter,  and  is  often  retained  upon  the  eniarged  Wlli.  Some- 
times  the  vessels  of  the  affected  villi  are  much  eniarged,  fumiing  the  varietj;  of 
the  Krowth  called  mT/xonut_fibrošum  ttlangiectodes.  The  prowth  is  of  course  benign 
in  ali  cases,  and  the  parts  of  the  placenta  not  involved  m  it  are  healthy. 

DiSEASES  OF  THE  Membranes.— jOeci(iwa/  Endometritis. — This  conditioa 
is  a  diaeaae  of  the  earl^  ovum,  afTecting  the  decidua  in  ali  parts,  and  oocur- 
riog  at  a  period  prior  to  tbe  formation  of  the  phicenta.  Two  distiuct  forme 
are  deecribed,  viz.,  the  glandular  and  the  intersHtial.  Tlie  glandular  form 
correBponds  to  the  coinmon  glandular  form  of  endometritis  in  the  non- 
gravid  uterus,  aad  probabl/  tesnita  from  conceptiou  ocourriDg  in  a  uterus 
whose  eodometrium  wus  tbus  affected,  Tbe  decidual  membrane  is  of 
unusual  tbickness,  and  frequeDtly  preeents  small  polypoid  cjsts  upon  its 
uterine  surface,  formed  ao  doubt  b^  c^stic  dilatation  of  the  deeper  portioQ3 
of  the  uterine  glaads.  Tbe  microscope  does  not  disclose  an^  actual  in- 
flammatorj  changes,  the  morbid  condition  being  cbaracterised  mainly  by 
glandular  proliferation,  with  some  increase  of  the  normal  inter-glandular 
etroma.  The  interstitial  variety,  on  the  other  hand,  is  a  trne  inflammatorf 
change  characteriaed  b^  round  celi  infiltration  of  the  whoIe  membrane, 
congeetion  of  vessels  and  interstitial  hsemorrhages,  with  inconsJderable 
changes  in  the  glande.  Emauuel  has  shovn  that  it  may  be  caused  by  the 
gonococGus,  and  hae  demonstrated  the  presenue  of  this  organism  in  the 
inflamed  membrane.  Cholera  and  certain  of  the  exanthemata  are  aiso 
said  to  cauBe  acute  h^emorrhagic  endometritis  in  pregnancy,  but  further 
observations  are  required  in  this  direction. 

The  8ymptoms  associated  with  decidual  endometritis  are  pain  and 
baemorrhage  during  the  first  three  months  of  pregnancy,  and  a  marked 
tendency  to  abortion.  If  the  ovum  survives  that  penod  atrophy  of  the 
decidua  begine,  and  the  danger  abates.     Dii^nosia  can  only  be  established 
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by  microecopic  eiaminatioa  of  tbe  membrane.  It  is  posaible  that  morbid 
adbceion  of  tbe  placenta  is  a  seguela  of  tbis  conditiou. 

DiSEASBS  OF  THE  Uhbilical  Cord. — The  umbilieal  cord  is  leas  prone  to 
diaease  than  tbe  placenta;  tbe  number  of  morbid  conditions  which  are 
known  to  occur  in  it  is  very  small  indeed. 

Sucb  acoidental  anomajiea  as  undue  or  diminisbed  lengtb  aad  tbick- 
□ess,  trne  and  false  knots,  and  ezceBsive  torsion,  need  onlf  be  mentioned ; 
tbe  latter  condition  is  onl7  found  in  tbe  čase  of  a  dead  fcetus,  and  is  now 
u8uaUy  believed  to  be  a  poet-mortem  occurrence.  Syphilitio  endartetitie 
and  peripblebitia  bave  been  described  in  tbe  umbilieal  arteries,  eometimes 
to  tbe  eztent  of  causing  actual  obliteration  of  the  lumen.  Degeneration 
cyBts  are  sometimes  met  witb  of  tbe  same  nature  as  those  occun-ing  in 
the  placenta.  A  čase  of  m^sosarcoma  of  tbe  cord  bas  been  described  by 
■WinckeL 

LITEBATDRG.  —  Ehakcbl.  ZeUtchrift  far  OtlmrUhUfe  und  Oynaetoloffie,  T.  30.— 
Lisr&BT.  Monalaehrifl /ur  OtburtiAilfc  und  Oj/natkotogie,  Bd.  Tiii.— Schmobl.  Btitrage 
aur  pathologiitA*  ArutiomU,  Bd.  ivi. — Alih.  Abatnct  b7  Niaberg&le.  Monaltehri/i  /Or 
OebuTUhUft  und  Oynatkolojfie,  Bd.  vi. 
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PBTSlOLOar. — The  Btudy  of  the  intra-uterine  diseaseB  of  the  fcetus  is  a  subject 
which  bas  been  B^Btematised  only  witbin  recent  year8.  The  pathology  of 
ante-natal  life  may  be  divided  into  three  parts :  the  patbology  of  the  germ, 
of  tbe  embryo,  and  of  the  fcetus ;  and  it  is  witb  the  last-camed  portion 
tbat  we  baTC  bere  to  da  It  bas  more  in  common  witb  tbe  pathology  of 
poet-natal  life  than  have  tbe  patbology  of  the  eiubyro  and  tbat  of  the 
germ ;  for  it  has  niainly  to  do  with  discases  while  theae  others  have  to  do 
with  monstrosities  and  malformations  aad  pi-edlspositions.  Nevertheless 
tbe  diseases  from  whicb  the  fostus  Buffers  Bhow  many  peculiarities,  and  are 
not  alwayB  recognisable  as  the  same  maladies  as  tboee  vhich  are  met  with 
in  adult  life  or  oven  in  childhood.  These  pecuUaritiea  are  due  to  certain 
circumstancee,  auch  as  the  intra-uterine  environment,  to  which  attentlon 
vili  be  drawn  immediately  ;  in  tbe  meantime  ^t  is  necessarf  to  have  some 
knowledge  of  tbe  pby8iology  of  foetal  life. 

Tha  physiology  of  tke/atua  tbrowB  mucb  Ugbt  upon  its  pathol«^.  Its 
chief  feature  is  ita  paraaitism.  The  fcetus  spends  tbe  whoIe  of  its  existenoe, 
about  seven  and  a  balf  montbs,  in  the  interior  of  the  uterus :  it  is  im- 
mediately  surrounded  by  tbe  liquor  amnii,  which,  serving  as  a  natural 
water-cuBbion,  protects  it  Irom  sudden  shocks  and  jars  ;  the  uterine  waUs, 
by  tbeir  growth  and  diBtensibility,  allow  increase  in  size  and  freedom  of 
movement  to  tbe  foetus,  wbile  tbey  sbield  it  from  harm,  and  maintain  by 
tbeir  va8cularity  tbat  constant  temperature  so  needful  for  bealtby  develop- 
ment ;  and,  eztemal  to  tha  uterus,  are  the  partly  osseous,  partly  muscular 
pelvic  and  abdominal  valls,  which  serve  stili  furtber  to  secure  the  Bafety 
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of  the  tender  orgauiBin.  In  its  protected  position  the  foetus  makes  little 
call  upon  Beveral  of  ita  organa ;  its  luDgs  are  abeoIutely  guieacent,  its  stomacb, 
inteatine,  akin,  kidne^a,  snd  iTmphatic  glanda  are  nearly  ao.  The  heart 
and  liver,  hovrever,  are  aotive ;  the  thymus,  th/roid,  aupra-renal  glands, 
and  STmpathetic  ajrstem  play  a  considerable  part  in  the  phjBioloKj  of  intra- 
uterine  life  ;  and  the  brain  and  apinal  cord  are  capahle  of  rep^ng  to  ali 
the  demanda  inade  upon  them.  The  most  important  of  the  foetal  organa, 
howeTer,  is  the  placenta,  although  the  fcetus  is  onlj  part-poeaeaaor  in  it,  and 
it  liea  outaide  the  fcetal  hodj.  It  ia  the  dominating  influence  in  fcetal  life, 
and  ia  absolutelf  esaential  to  the  unborn  infant ;  in  fact,  fcetal  vitality, 
althongh  not  atructural  integrity,  may  be  maintained  hy  the  help  of  the 
plaoeuta  alone.  The  Btud7  of  moostrosities  has  proved  that  almost  ali 
the  organa  maj  be  absent,  or  so  malformed  aa  to  be  nseleaa ;  if  onlj  the 
placenta  be  healthy  and  active  the  foetua  lives  on  until  its  espulsion  from 
the  uterus  deprives  it  of  the  aseistance  of  the  placenta,  and  ao  bringe  about 
its  death.  Just  as  poat-natal  life  is  ushered  in  \>j  a  tranaition  period,  the 
neo-natal,  during  which  the  organism  is  being  readjuated  to  its  new 
environment,  so  fffital  life  b^ns  with  a  period  which  maj  be  called  neo- 
foetal,  in  which  the  circumatances  which  prevailed  during  embrjonio  life 
are  being  replaced  by  tbose  which  characteriae  fcetal  exiatence ;  the  'out- 
atanding  phenomenon  of  thie  transition  tirne  ia  the  estahlishment  of  the 
plaoental  connectioc.  Embrjonic  life  haa  as  ita  most  atriking  feature 
evolution  or  development ;  it  ia  a  period  of  planning,  of  arranging ;  and  in 
it  the  apparentij  aimilar  cells  of  the  early  euibryo  are  grouped  together  to 
form  the  variona  cigana  of  the  ftstua.  The  chief  reault  of  phjaiological 
activitj  on  the  part  of  the  foetus,  on  the  other  hand,  is  rapid  growth  along 
the  lines  whioh  have  been  alreadj  laid  down.  At  the  same  tirne  the  whole 
organism  doea  not  pase  at  the  same  moment  out  of  the  embrjonic  into  the 
foetal  period  ;  there  ia  a  projection  of  the  embrjonic  into  the  foetal  in  the 
phjsiologj  of  ante-natal  life. 

The  patholof/y  of  tAe/ostui  U  characterised  by  diseases  aa  distinguished  from 
embryonic  patholc^;,  wnich  h&a  malformationa  and  monatrosities  aa  its  pecnliar 
poaseaaion.  Further,  it  is  probable  that  with  certain  inconaiderabla  exceptions 
the  foetus  is  liable  to  the  same  disaBises  as  is  the  adult  or  child.  In  a  broad  aense 
it  mH.y  be  said  that  the  pathologv  of  the  fietus  ia  coeitenaive  witli  that  of  the 
odult.  The  foetuB  enjoyB  a  partiaf  iminunitf  from  the  attacks  of  paraaitea  wtiich 
produce  skin  diseases  in  extra-uterine  life,  and  it  is  to  some  extent  protect«d  from 


tiKtemnl  videne«  by  ita  environment  ;  with  thene  escoptions,  it  bas  the  aame 
vide  pathological  possibilities  aa  had  the  adult  or  child.  It  ia  trne  that  elaborate 
detaila  concerning  the  mode  of  onset,  s^miJtoiiis.  and  jiro^reaa  of  foetal  maladies 


are  not  to  be  found  in  test-booka  of  medicine  ;  but  thia  is  due  to  the  fact  that 
tbese  diseases  are  during  their  evolution  hidden  from  the  eye  in  the  darkness  of 
the  womb,  and  only  come  under  the  observatioa  of  the  medical  man  when  the 
expnlston  of  the  ftetua  from  the  uterua  happens  to  coincide  with  the  stage  of 
full  development  of  the  diseaae,  and  occurs  before  the  death  of  the  fcetus  has 
taken  plače.  Tliere  are  other  reasons,  aiso,  of  a  more  commonplace  kind  which 
help  to  explain  hov  it  ia  that  more  Ia  not  known  about  these  intra-utertne 
maladiea:  these  are  the  low  eatimate  which  has  been  placed  upon  the  value  of 
fcetal  life,  the  absence  of  exact  knowledge  regarding  intra-uterine  physiology,  anH 
the  invaaion  of  the  aubject  by  such  unscientific  imaginings  as  those  connected 
with  maternal  impresaions.  The  peculiaritiea  of  fiEtal  diaeases  alao  mask  them 
andprevent  their  identification  witb  the  diseases  of  the  adult. 

Tne  elaitification  of  foetal  diseaeea  and  morbid  states  may  be  founded  upon  their 
pathology,  their  distribution,  or  upon  their  etioloKy  ;  but  no  8ati8factory  acheme 
liaa  been  elaborated,  nor  is  one  possible  until  our  knowledge  of  the  whole  subject 
is  much  enlarged.  In  the  meantime  it  is  convenient  to  divide  the  morbid  statea 
from  which  the  fcetus  ma^  aufTer  into  (1)  idiopathic  diaeases,  (2)  transmitted 
diaeasea,  (3)  traumatic  morbid  states,  (4)  transmitted  toxicological  states,  and  (5) 
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pftthological  conditions  of  the  fcetal  Bnnexa,  the  placenta,  membrane«,  and  oord. 
A  spečih  departmeat  hos  to  do  with  fcetal  death  and  ita  pathologf. 

The  eausts  of  the  peeuliarities  of/cetal  diseases  are  to  be  looked  for  in  the 
influence  of  the  intra-uterine  enviroament,  in  the  placental  factor,  and  in 
the  embijonic  factoi.  A  few  word8  must  be  said  in  esplanation  of  these 
various  modifjing  agencies.  The  special  conditions  which  charaoteriae 
intra-uterine  exl8tence  are  responsible  for  aeveral  of  the  peeuliarities  which 
are  impressed  upon  the  maladiea  of  this  period  of  life.  Traumatism,  for 
inatance,  as  it  is  understood  in  post-natal  life,  ie  a  rare  occurrence  in  foetal 
life.  So  well  is  the  unbom  infant  protected  that  it  is  very  unconunon  for 
it  to  be  the  aubject  of  fractures,  dislooations,  and  wound8  apart  from  those 
received  during  the  act  of  birth.  Of  course  now  and  ^ain  suoh  injuriea 
are  met  with  as  the  result  of  grosB  matemal  traumatism,  eucb  as  abdominal 
compression  and  laceratioo  j  bat  the7  are  rare,  and  the  iractures  and  so- 
called  intra-uterine  amputations  vhieh  are  recorded  bave  probably  another 
origin  (from  amniotic  preasure)  to  wbich  reference  will  be  made  in  the 
proper  plače.  The  modifying  effect  of  environment  ie  seen  also  in  the 
cbaracters  which  some  of  the  exanthemata  take  on  when  they  occur  in 
utero.  ThuB,  in  fcetal  8niall-pox  the  eruption  on  the  sldn  resembles  that 
whicb  occura  on  the  mucoua  surfaoeB  in  later  life,  a  fact  which  is  probabl; 
due  to  the  inSuenbe  which  the  ciicumambient  liqiior  amnii  exert3  ;  there 
is  rarelf  a  notewortby  formatioo  of  crusta,  and  the  resulting  cicatrices  are 
vecy  al^htl^  marked ;  and  the  pustules  do  not  appear  to  affect  the  face  to 
the  same  extent  as  they  do  in  the  small-poz  of  Uter  hfe,  probably  becauae 
the  face  is  not  lesa  protected  from  the  light  than  are  the  other  regions  of 
the  body.  PossibIy  the  intra-uterine  aurroundings  have  also  brought  it 
about  that  erjsipelas,  at  any  rate  in  ita  cutaneoua  manifestations,  is  Tery 
rare  in  the  foetua.  The  enormous  thickening  of  the  epidermis  in  fcetal 
ichtbjosis  bas  been  aechbed  to  the  companitive  absence  of  friction  in  utero. 
Tbe  peeuliarities  of  the  changea  wbicb  foliow  fcetal  death  muat  certainly 
be  largelf  due  to  the  environment  of  asepsia  with  wbich  tbe  unborn  infant 
is  in  normal  circumstances  surrounded,  The  placenta,  which  pla^s  so  im- 
portant  a  part  in  the  ph^aiologf  of  the  foetua,  haa  an  equallj  important 
effect  upon  its  pathological  developments.  Tbua,  the  preaence  of  tbe 
placenta  makes  it  poBaible  for  tbe  foetua  to  be  diaeased  in  atmcture  to  a 
Tery  advanced  degree  without  the  Buapension  of  its  vitalitj.  An  enormous 
amount  of  morbid  change  ma^  be  preeent  without  the  cutting  ahort  of 
intra-uterine  lifa  So  long,  for  instance,  aa  the  foetal  malad^  attacks  organa 
who3e  functiona  are  perfonned  in  whole  or  even  in  part  by  the  placenta,  the 
isduced  morbidity  ia  only  potential.  The  lunga  may  be  aolid  from 
pneumonia  and  yet  no  inconvenience  be  cauaed  to  tbe  foetua  qud  tbe  atate 
of  ita  lungs  so  long  aa  the  placental  economy  is  maintained.  Thia  potential 
morbidity  becomea  real  at  birth.  The  potential  mortality  of  the  fcetua  is 
another  eBect  of  the  placental  predominance.  An  amount  of  structural 
change  quite  incompatible  with  extra-uterine  ezistence  may  be  preeent  in 
utero  without  cauaing  fcetal  death.  A  fcetus  with  general  dropay  uiay 
come  to  the  full  term  witb  its  peritoneal,  pleural,  and  pericardial 
cavities  loaded  with  fluid,  and  with  advanced  cbangee  in  its  internal  organa ; 
it  may  even  show  signs  of  life  at  birth  ;  yet  it  invariably  dies  in  a  few 
minutea  or  at  moat  houra  thereafter.  The  potential  mortality  became  real 
at  birth.  It  is  in  virtua  of  this  effect  of  the  placenta  that  gro88ly  mal- 
formed  embryoe  are  carried  through  the  fcetal  period  of  intra-uterine  life 
and  brought  to  the  light;  perhapa  the  mother  ia  tbua  saved  from  the 
dangers  of  intra-uterine  death  or  premature  deliver;.     Again,  the  placenta 
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acta  sometimes,  at  least,  ae  a  barrier  preventing  tbe  access  of  poisons  ojid 
tozinea  circulating  in  the  matemal  sistem  to  tbe  fcetal  ecoDOiuy.  It  bas 
been  shovro  tbat  in  tbe  lower  animals,  at  anj  rate,  tbe  placenta  bas  a  real 
afiloitj  for  some  tosic  bodies,  and  by  storing  tbem  up  in  its  substance 
prevento  tbem  passing  to  tbe  foetus.  In  tbis  respect  it  reaemblea  tbe  action 
of  tbe  liver  in  tbe  adult,  being  an  accumulator  of  poisons.  Of  course  it 
doea  not  nece8aarily  prevent  tbeir  passage,  altbougb  it  niay  store  tbem  up. 
With  r^ard  to  tbe  effect  of  the  ptacenta  in  keeping  back  microbes  ftt*m 
tbe  fcetUB  tbeie  is  stili  mucb  uncertainty.  Tbe  idea  tbat  it  acts  alway8 
as  a  filter  must  be  abandoned ;  tbat  it  acts  often  as  a  prophylactic  bairier  is 
aiso  open  to  grave  doubt.  Bacteriological  researchea  have  8bown  tbat 
tbrough  it  cau  pass  the  bacilli  of  antbrax,  of  fowl  cholera,  and  of  typhoid 
fever,  the  pneumococcus,  tbe  Btreptococcus,  the  spirillum  Obermeyeri,  tbe 
bacillus  of  glanders,  the  pathc^nic  oi^oism  of  hydrophobia,  and  perbaps 
tbe  hsematozoon  of  malaria.  So  we  bave  now  to  look  at  tbe  opposite  side  of 
the  que8tion,  viz.  tbe  placenta  as  a  means  of  access  of  germs  and  toxines  to 
tbe  foetus.  It  is  certtdnly  the  chief  if  not  the  only  avenue  of  entrance  to 
tbe  fcetal  econoiny ;  for  it  cannot  be  accepted  that  substances  often  pasa  by 
the  membraoes  into  the  liquor  amnii,  and  are  then  Bwallowed  and  so  reacb 
the  interior  of  the  unbom  infant.  It  would  seem  fdso  tbat  it  is  not 
aeceB8ary  for  tbe  placenta  to  be  inacro8COpicaUy  diseased,  as  by  biemorrh^e 
into  its  substance,  in  order  that  tbe  organisms  may  pass ;  in  fact,  in  some 
cases  in  whicb  the  germs  have  passed,  the  placeotal  tissue  does  not  appear 
to  bave  been  even  miGroBcopically  affected.  It  cannot  be  said  tbat  the 
conditions  wbich  increase  or  diminisb  placental  penneability  are  yet  well 
known  ;  but  one  or  two  important  conclusions  have  been  arrived  at.  It  ifi, 
for  instance,  apparent  from  the  study  of  the  comparative  anatomy  of  tbe 
placenta  that  its  permeabibty  must  vary  in  diiterent  species  witb  the  tbick- 
nese  of  tissue  intervening  between  tbe  maternal  and  fcetal  circulations ;  in 
tbis  respect  it  would  appear,  from  the  estensive  researches  of  Duval,  tbat 
the  buman  placenta  occupies  an  intermediate  position  between  tbat  of  tbe 
rodenta  and  tbat  of  the  rumlnants.  Again,  there  is  reason  to  believe  tbat 
placental  permeability  varies  with  the  epoch  of  pregnaney  reacbed.  It 
would  seem  alao,  although  the  evidence  rests  on  expenmeuts  on  animals 
and  not  on  obaervationa  on  the  buman  aubject,  that  tbe  presence  in  tbe 
blood  of  toxines,  as  tuberculiue,  or  of  alcohol,  increased  tbe  permeability  of 
tbe  placenta,  while  the  previous  inoculation  of  the  ay8tem  with  an  anti- 
septic,  such  aa  corroaive  aublimate,  made  it  more  difficult  for  the  germs  to 
pass.  The  fact  tbat  it  is  through  the  placenta  that  infection  reaohea  the 
foetus  baa  an  important  bearing  upon  the  poaition  of  primary  leaiona  in  the 
foetus.  The  germs  and  tosines  arrive  at  tbe  body  in  tbe  blood,  paasiog 
first  tbrough  the  placenta  and  umbilical  vein,  then  eitber  through  tbe  liver 
or  ductus  venosus,  then  through  the  beart,  and  so  to  the  wbole  circulation. 
It  is  no  matter  for  wonder,  therefore,  tbat  the  primary  patbological  cbanges 
are  commonly  found  in  the  bver  or  beart,  or  placenta  itaelf.  Congenital 
tnberculoaia  ia  not  often  met  with,  but  when  it  has  been  demonatrated  it 
bas  been  noted  that  tbe  lesiona  were  inconsiderable  in  the  luoga  and  very 
estensive  in  the  liver  and  spleen.  Again,  erysipelas  in  the  motber  has 
been  found  associated  with  atreptococcic  endoc^ditis  in  the  fcelua,  and  not 
witb  eTy8ipelatouB  infiammation  of  the  foetal  akin.  Tbe  placenta  has  been 
already  referred  to  as  tbe  most  important  organ  of  the  fcetal  economy ;  for 
this  very  reason  morbid  changes  in  it  are  very  immediately  prejudicial  tt> 
the  fcetus.  The  bealtby  placenta  may  enable  a  diseased  fcetus  long  to 
survive,  but  wben  it  is  itself  the  aeat  of  disease  it  is  very  often  tbe  oause  of 
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fcetal  death  or  of  premature  delivery.  Id  order,  therefore,  to  arrive  at  the 
cause  of  intra-uterine  death  it  is  Tery  important  to  have  the  placenta  for 
ezamioatioD.  While  the  phicenta  and  the  intra-uterine  enviroDmeDt  serve 
to  account  for  some  of  the  peculisrltiee  of  fcetal  maladies  thej'  leave  aiiex- 
plained  not  a  few.  Manj  of  these  are  due  to  the  projectioD  into  foetal 
patholog7  of  the  reaults  of  embrjonic  patholt^.  There  is  good  reaBon  for 
believing  that  malformations  and  monatroaitiea  are  the  product  of  morbid 
agencies  acting  on  the  organism  during  the  embryonic  period,  and  the  fcetus 
may  therefore  come  into  its  epoch  of  intra-uterine  existence  with  patho- 
logical  atatea  in  it  wbich  are  reallf  embrjonic.  Theae  must  DecMsarilj 
modifj  the  morbid  conditions  which  are  euperposed  during  the  fcetal  period, 
and  fcetal  diaeases  are  affected  in  their  maDifestations  by  pre-esisting 
malformatioDB.  Further,  it  is  mora  than  probable  that  the  malformatione 
tbemBelres  are  altered  in  some  reepects  bf  the  diseases  wbicb  supervene. 
It  is,  therefore,  not  to  be  vondered  at  that  fcetal  maladies  have  certain 
peculiaritiea  vrhich  serve  to  distingiiish  them  &om  the  diseasee  of  post-uatal 
life. 

The  dioffnoris  of  fcetal  diseaeea  while  the  fcetus  aETeoted  by  them  is  stili 
tn  ulero  is  an  exceedingl7  difQcult  matter ;  even  the  BSntgen  raje  have  not 
aa  yet  done  much  to  pierce  the  obscuritj  whiob  surrounds  fcetal  morbid 
[»ocessea,  for  the  oeaifioation  of  the  unborn  infant  is  incomplete,  and  the 
iDother'B  pelvis  throws  a  datk  Bhadow.  Some  little  progress  has,  however, 
been  made  in  tMs  ezceedinglj  dif&cult  field  of  clinical  inveetigation.  Since 
the  infant  is  in  close  relation  to  the  chemieal  and  vital  pTocesaes  going  on 
in  the  bod;  of  ita  mother,  a  full  consideration  of  ali  theae  processes,  as  they 
8how  themselves  in  the  general  matemal  health,  canDOt  fiul  to  throw  some 
light  upon  the  general  fcetal  health.  The  better  the  state  of  health  of  both 
parents  the  more  likelj  it  will  be  that  the  progeny  wiU  paas  through  intra- 
uterine  life  without  iUneaees.  It  ia  necessarj,  therefore,  in  the  tirst  place, 
to  take  into  account  the  past  biatorj  of  the  parents ;  eapeciallj  is  it  impor- 
tant to  InvMtigate  the  past  obstetrical  historj  of  the  mother,  for  foetal 
diseases  often  8how  a  curioua  tendencj  to  repeat  themselves  in  conaecutive 
pregnancies.  Thia  repeating  tendenc;  has  been  noted  in  general  foetal 
drops;  and  in  fcetal  ichthjosia,  and  it  is,  of  course,  evideot  in  KStal  83rphilis. 
It  may  be  mentioned  in  paasing  that  the  same  phenomenon  haa  be^  ra- 
marked  in  t«ratology ;  women,  who  may  in  (K)naequence  be  caUed  monstri- 
parse,  baving  been  knowu  to  give  birth  to  aeveral  monatrosities  in  Huocession. 
The  influence  of  the  fatber  sometimes  makes  itaelf  felt,  for  caaea  ara  on 
record  in  which  a  wonian  haa  had  health;  children  by  a  first  huaband,  and 
dropdcal  or  iohthyotic  onea  by  a  aecoud,  her  own  health  having  continued 
apparentl;  nnaltered.  It  ia  neceasar;  aJso  to  inquire  into  the  8ymptom- 
atology  of  pr^nanc;,  for  abnormal  intra-uterine  conditions  sometimes  give 
evidence  of  their  presenoe  by  alterations  in  the  normal  manifestationa  of 
gestation.  Unuaually  active  or  unuauallj  inactive  fcetal  movementa  may 
occuT  in  fcetal  diseaae,  and  I  have  the  notea  of  a  caae  of  fcetal  singultus 
diagnosed  bj  the  peculiarity  of  the  movements  made  by  the  infant  atill  in 
ittero.  AH  matters,  such  as  the  exp08ure  of  the  mother  to  infection  or  to 
tmumatism  during  pregnaDcy,  ought  to  be  noted.  The  fact  that  ahe  herself 
is  anffering  from  malaria,  amall-pox,  measles,  scarlet  fever,  typhoid,  and  the 
like,  is  strong  preeumptive  evidence  that  her  infant  in  utero  is  aimilarly 
affected.  In  cases  of  general  tuberculoais  of  an  advanced  type,  it  ia  now 
kuown  to  be  poeaible  for  the  fcetua  also  to  be  tubercular.  The  actual 
eiamination  of  the  mother,  and  especiall;  of  her  abdomen,  niay  give  eome 
biot  as  to  the  atate  of  the  iiobom  infant.    Thus  the  presence  of  hjdramnios 
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has  been  fouDd  bo  be  verf  constantlj  associated  witb  an  intra-uterine 
pathological  state,  eitber  of  the  nature  of  a  dieease  or  a  monstrositj,  and 
bydrammoB  can  generali^  be  dif^nosed  by  careful  examination.  Again, 
it  has  been  noted  that  occasionaUj  the  fcetal  beart  souDds  bava  been  im- 
pure,  aod  the  diaguosis  of  fcetal  heart  disease  or  malformation  bas  on 
several  occasions  been  made  and  confirmed  aftei  tbe  birtfa  of  tbe  child. 
Buring  labour  it  is  Bometimea  poasible  to  diagnose  a  fcetal  disease,  and  even 
then  the  diagnosis  is  Dot  without  value,  for  it  enables  tbe  medical  man  to 
forewarn  the  interested  parties  of  the  state  of  mattere,  and  so  save  blmself 
in  some  meaeure  from  the  reproach  attaching  to  the  unezpected  advent  of  a 
diseased  infant.  The  di^nosia  of  intra-uterine  death  wiU  be  considered  later. 
Intra-uterine  tkerapeulics  Ib  a  subject  wbicb  baa  as  yet  made  little  pro- 
gress,  and  it,  can  hardly  be  expected  to  make  mucb  until  intra-uterine 
dii^nosis  baa  been  perfected.  Nevertheless,  in  some  few  directions  the  Out- 
look is  in  some  degree  bopefuL  Tbe  8tudy  of  foetal  pathology  has  Bhown 
that  it  ia  dangerous  for  the  pregaant  womati  to  exp08e  hereelf  to  tbe  infec- 
tion  of  the  eianthemata,  even  if  she  herself  have  suffered  previou8ly  from 
tbe  special  fever  in  question,  for  her  acquired  immunity  does  not  extend  to 
her  unborn  infant.  in  the  presence  of  an  epidemic  of  variola,  tbe  vaccina- 
tion  of  the  pregnant  woman  becotnes  a  rightful  preoaution,  not  bo  mucb  for 
ber  own  sake  as  for  that  of  her  fcetus,  for  it  has  been  Bhown  that  eometimea 
tbe  latter  is  thus  rendered  inmiune  to  BubBequent  raocination,  and  therefoie 
probably  to  small-pox.  In  tbe  same  way  quinine  may  be  given  to  the 
pregnant  woman  surrounded  witb  tbe  maLuial  poison.  The  giving  of 
mercury  to  the  sjpbilitic  motber  for  ber  own  sake,  but  alao  for  that  of  her 
unborn  infant,  need  not  be  BpeciaUy  referred  to,  for  it  is  an  everyday 
matter  in  praotice ;  but  it  is  well  to  remember  that  when  the  father  alone 
Ib  affected,  it  is  BtiU  right  to  administer  niercury  to  the  mother  when 
pregnant  for  the  purpoae  of  directly  acting  on  tbe  child.  Chlorate  of  potaah 
is  a  drug  wbich  bas  a  good  effect  upon  certain  abnormal  intra-uterioe 
States,  sucb  as  tbe  tendency  to  babituol  abortion  or  premature  labour ; 
poBBibIj  it  proves  beneficial  by  its  action  on  the  placenta ;  it  may  be  com- 
bined  with  iron  mth  advantage.  There  are  certain  cases  in  vrbicb,  on  the 
other  hand,  it  may  be  good  treatment  to  induce  labour  before  the  full  tirne, 
in  order  to  save  the  infant  from  a  maladv  which  bas  been  Bbown  to  oome 
OD  about  the  last  month  of  intra-uterine  life,  and  the  same  course  baa  been 
taken  wben  a  woman  has  on  previous  occasions  given  birth  to  infants  whicb 
die  in  labour  8imply  on  account  of  their  post-matnre  development. 

Special  Diskases  of  the  Fcetus 

The  individual  diBeases  of  the  fcetua  cannot  ali  be  conaidered  in  thiB 
article,  for  that  would  entaU  tbe  writing  of  a  aystem  of  antenatal  medicine ; 
it  wiU  Buffice  if  the  maladiea  who8e  pathology  differs  moat  markedly  from 
that  of  post-natal  life  be  dealt  witb.  The  first  that  call  for  description  are 
the  idiopathic  diseaBes  of  the  skiu. 

Skin  AFFECTlONa. — Fcetal  ichthyosi3  (major  degree)  is  one  of  the  moet 
deforming  of  ali  the  congenital  skin  affectious.  It  ie  histologically  a  hyper- 
keratosis,  and  ia  characterised  by  the  eiistence  ali  over  tbe  body  of  homy 
epidermic  plates,  separated  from  each  other  by  narrow  fissures  or  deep  and 
broad  grooves ;  this  gives  to  the  infant  the  appearance  whicb  has  earned  for 
bim  tbe  name  of  "  barlequin  ftutus."  The  moutb,  eyes,  and  anus  show  ectro- 
pion,  and  tbe  noše,  ears,  and  limbs  are  more  or  less  stunted  in  their  growtb 
from  the  compression  exercised  upon  them  by  the  thickened  epidermia.  The 
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disease  bas  BhowQ  family  prevaleoce,  tbat  is  to  asy,  Beveral  infanta  of  the  same 
parents  have  been  a&ected  with  it.  It  is  not  eompatible  with  eztra-uterine 
life,  for  in  ali  tbe  reoorded  caaes  deatb  baa  foUowed  birtb  witbin  a.  few  bours, 
or  at  most  dajs.  Lactation  is  alway8  mucb  interfered  with  bf  tbe  state  of  the 
mouth.  The  honiy  layer  of  tbe  epidermis  is  enormouslj  thickened ;  thia  ia 
the  most  charactemtic  lesion,  and  juBtifies  tfae  name  ichthjosis,  altbougb  in 
its  adult  form  ichtbyoBie'neTer  approacbea  in  severit^  to  the  foetaL 

faial  iehthyosi3  (minor  degree)  is  cbaraclerised  by  the  birtb  of  an  iafant 
which  appears  as  if  it  vere  coated  ali  over  with  a  layer  of  collodion.  lu  a 
short  tirne  de6quamation  begins,  and  may  go  on  more  or  leas  coQtinuouBly  for 
years.  There  is  not  U8ually  mucb  ectropion  of  the  eyes  and  mouth,  but  caaes 
have  been  reported  showing  the  intermediate  degrees  between  tbis,  the 
benign,  and  tbe  more  grave  type  of  foetal  icbthyosi8  which  baa  been  described 
above.  It  is  not  incompatible  with  a  prolonged  estra-uterine  eKistence, 
and  ie  capable  of  BbowiDg  improvement  under  Buitable  treatment  by  warm 
alkaline  baths  and  inunction  witb  laaoline  or  glycerine. 

Jchthyosis  herpetiformis  is  characterisod  by  the  preBence  of  papillomatous 
growthB,  distributed  along  tbe  line  of  one  or  more  of  tbe  cutaneous  nerves, 
uBnally  limited  very  eiactly  to  one  aide  of  the  body,  and  more  or  less  pig- 
menti. To  thia  condition  maDy  namea  have  been  given,  Bucb  as  nerve- 
□aevus,  nievuB  neuroticuB  uniuB  lateria,  icbthyoBiB  linearia  neuropatbica,  and 
papilloma  neuroticum ;  and  it  niay  be  regarded  as  a  looaliBed  form  of  con- 
genital  )cbtbyosis  hyatrix.  It  haa  been  ascribed  to  fcetal  berpes  zoster. 
Division  of  the  nerve  auppljing  tbe  afTected  area  haa  been  followed  by  cure. 

Tyloiis  palmce  et  planta  is  another  form  of  bypeTkeratosi8,  but  it  is 
limited  in  dlstribution  to  the  palma  of  the  hands  and  soles  of  the  feet.  It 
is  very  markedly  hereditary.  The  lesion  eiiats  at  birth,  but  only  becomes 
evident  whea  presaure  on  the  parts  becomes  considerable.  It  haa  been  alao 
called  ichthyosiB  palniaria  et  plantaris  and  keratoma  plantare  et  palmare. 
Improvement  may  be  obtained  by  painting  tbe  surface  with  a  aolution  of 
aalicylic  acid  in  ether  (5  per  cent). 

Faial  keTatelysi8,  or  deaguamation  of  the  cuticle,  ia  a  normal  phenome- 
uoa  at  the  end  of  the  first  week  of  life,  but  it  is  exceptional  to  find  it  in 
tbe  infant  at  the  moment  of  birth.  When  it  ia  met  with  in  the  fcetua  it 
may  Bignify  fcetal  measlea,  scarlatioa,  eryaipelas,  8yphiliB,  anasarca,  or 
Bimply  post-maturity  of  the  infant.  Ajitenatal  desquamatioQ  of  the 
cuticle  bas  by  aome  been  regarded  as  a  certain  sign  of  fcetal  death,  but  it  is 
undoubtedly  found  occasionally  in  the  Hving  infant. 

Congenitai  hypertrichosis,  or  abnormal  bairynesa,  may  be  general  or 
locaL  In  the  former  there  is  a  persistence  of  the  general  lanugo-cKivering 
of  middle  fcetal  life,  and  individuals  thus  affected  are  known  as  "  bairy 
men,"  "  missiag  llnks,"  and  "  bomrnes-chiena."  There  ia  aometimea  defec- 
tive  developmeDt  of  the  teeth.  Localised  birauties  bas  its  commonest  form 
in  the  welI-known  hairy  tuevus  or  mote.  It  occurs  on  the  face,  back,  or 
limbs,  and  may  be  aaaociated  with  defeota  of  tbe  akeleton,  sucb  as  spina 
bifida  occulta  and  eacephalocele.  It  is  often  ascribed  to  the  so-called 
matemal  impresaiona  The  condition  is  of  importauc^  only  on  accoust 
of  tbe  deformit7  which  it  causeB,and  successful  treatmeat  by  means  of  elec- 
tricity  or  the  R6ntgenEay8  may  be  obtained. 

Congenitai  alopecia,  or  hypotrichosis  may  alao  be  general  or  local ;  the 
former  is  Gommonly  hereditary,  and  the  latter  is  due  to  causes  wbich  are 
not  at  ali  well  known,  but  whioh  have  sometimea  been  tbought  to  include 
the  antenatal  apontaneous  čare  of  a  vaecular  nsevus.  DentaJ  defects  may 
be  aseociated. 
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Figmentari/  anoimdies  of  the  Bkin  are  sometlTDes  met  with  at  birth. 
Aitiong  these  cbromatoaes  must  be  reckoned  the  well-knciwn  nmtnis  pigraen- 
tosus  and  the  rare  general  melanoderma,  in  both  of  which  there  is  an  esceas 
of  pigment  in  the  cutaneous  tiaeuea  The  pigment  may,  on  the  other  hand, 
be  absent  either  in  reetricted  areaa  of  the  body,  as  in  the  white  streahs 
(sometimes  unilateral)  seen  Bometimes  in  dark-skinned  peoplee,  or  os  a 
general  aSecbion  in  albiniam. 

Congenital  pemphigus  generally  pointa  to  Bjphilis,  but  may  sometimes 
be  dne  apparently  to  a  preoatal  abnormal  tendBncy  to  the  fonnation  of 
bullse  quite  apart  from  the  infection  with  Byphilis.  During  birth  the 
bullse  are  commonly  ruptured  and  the  epidermia  removed,  producing  the 
appearance  of  bare  areas. 

Congenital  dbsence  of  the  skin  and  congenital  ulcers  have  quite  a  difTerent 
mode  of  origin.  They  probably  occur  when  there  have  been  adbesione 
between  the  amnion  and  the  fcetal  Bkin  (sometimes  of  a  tubular  nature), 
and  these  being  torn  throngh  in  the  act  of  parturition,  areas  of  denuded 
skin  are  left  to  mark  the  site  of  the  amniotic  union.  They  are  of  some 
medico-legal  importance,  as  they  may  simulate  the  results  of  traumatism. 

Fcetal  Bone  Diseases  are  Tery  difticult  to  reduce  to  the  terminology  of 
adult  OBseoua  IesionB,for  the  reason  that  before  birth  the  Bkeleton  is  not  yet 
fQlly  developed.  This  fact  in  part  accounts  for  the  multiplicity  of  names 
whicti  have  been  given  to  the  fcetal  maladieB  of  bone,  such  as  chondro- 
dyBtrophia,  periosteal  aplasia,  fcetal  rickets,  achondroplasia,  and  oBteopsathy- 
rosis.  Until  their  pathology  hae  been  more  fully  investigated,  they  may  ali 
be  included  under  the  one  name  of  osteogenesia  imperfecta.  In  some  cases 
there  has  been  found  to  be  a  defect  in  the  endochondral  ossificatioD  alone, 
in  others  in  the  periosteal  alone ;  in  yet  other  cases  the  anomaly  consists, 
not  in  defect,  but  in  esceas  of  formation  of  one  part  of  the  bonea,  and 
hypertrophy  of  the  cartilage  with  absence  of  trne  bone  formation  has  been 
observed.  Tlie  connection  of  these  maladies  with  rickets  is  problematical ; 
at  the  same  tirne  it  must  not  be  forgotten  that  trne  rickets  is  occasioDaIly 
present  at  birth.  The  cUnical  manifestations  of  ostet^nesis  imperfecta 
consist  in  friability  of  the  bones,  showing  itself  in  the  occurrence  of  fiac- 
tures,  which  sometimes  are  very  numerous,  and  which  BpeciaUy  afTect  the 
loug  bones ;  in  stunting  in  the  growth  of  the  bones  of  th^  limbs,  sometimea 
masked  hy  escessive  proliferation  of  the  cartilage  of  the  epiphyae8 ;  and  in 
malformations  of  the  cranial  bones,  such  as  the  premature  ossification  and 
oonBequent  shortening  of  the  bones  of  the  baeiB  cranii  (formation  of  the  os 
tribasUare).  The  malady  of  the  bones  is  not  alway8  incompatible  -mth 
extra-uterine  life,  as  ia  shown  by  the  exi8tence  of  adult  achondroplasiaos. 
Caaes  have  even  occurred  in  which  an  acbondroplasiac  mother  hae  given 
birth  to  an  infant  auffering  from  the  same  affection  of  the  akeleton  aa  the 
parent.  Charrin  and  Gley  have  aucceeded  in  experimentally  producing 
lesions  of  the  foetal  akeleton  resembling  rickets  in  rabbits  by  submitting 
the  parent  animals  to  the  influence  of  the  tosines  of  the  bacilli  of  diph- 
thena,  tubercle,  and  blue  pua  In  the  human  subject  it  must  be  confesaed 
that  sometimes  the  parents  of  infants  bom  with  foetal  bone  disease  have 
been  apparently  perfeetly  healthy.  General  ftKtal  dropsy  and  ao-called 
fcetal  nckets  have  been  associated  in  the  same  čase  more  than  once. 

DISKA3E8  OF  THE  SuBCOTANEOOS  TissUE  are  not  uncommon  in  the  foetus, 
and  their  charactera  are  somewhat  moditied  by  the  circumstance  that  the 
structures  aEfected  are  in  an  incompletely  developed  atate.  The  most 
important  is  general  /ostal  dropst/  or  anasarca.  It  ia  probably  to  be 
r^arded  rather  as  a  symptom  of  various  fcetal  morhid  statea  than  as  a 
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dietiact  pathological  entity.  It  is  characterised  b;  tbe  existeace  of  general 
anasaica,  and  b7  tbe  presence  of  fluid  in  tbe  peritoneaJ,  pleural,  and  peri- 
imnlial  sacs ;  tbere  is  uBuallf  CBdema  of  tbe  plačeuta  alao.  Tbe  dropsy  m&j 
be  eo  marked  as  to  give  a  monstrous  appearance  to  tbe  fcetus  and  to  otštruot 
deliverj.  In  ite  advanced  form  the  disease  ia  guite  incompatible  witb  eitra- 
uterine  life.  Familj  prevalence  bas  been  noted.  The  mother  is  not  un- 
coninionIy  dropaical  also,  and  she  may  be  the  eubject  of  cardiac,  renal,  or 
hepatic  diseaae ;  bjdrammos  is  an  almost  conatant  concomitant.  It  would 
seem  that  in  aome  caaea  a  piirelj  fcetal  cause  of  the  dropay  is  in  eiistenee, 
Buch  as  piemsture  olosore  of  tbe  foramen  ovale,  absenoe  of  tbe  thoracic 
duct,  fcetal  leiikieinia,  and  cystic  degeneration  of  the  kidne^a ;  but  in  other 
instaooes  a  matemal  cauBe  has  to  be  looked  for,  such  as  ansmia,  nephritis, 
or  malaria.  Some  'observere  bave  legarded  drops7  of  tbe  placenta  as  tbe 
starting-point  of  tbe  wbole  morbid  proceaa.  It  is  evident,  howeTer,  that  tbe 
dropsj  is  onlf  a  ^mptom,  and  maj  be  due  to  a  number  of  pathogenic 
circumatances.  In  its  most  deforming  degree  general  dropay  is  met  with 
in  the  twin  fcetus,  especiallj  in  tbe  alLmtoido-angiopt^us  twin  or  placental 
paraaite.  No  treatment  has  yet  been  auccesaful  in  preventing  or  in  curing 
tbe  malady,  although  chlorate  of  potash  and  iron  in  one  caae  seemed  to 
prevent  the  occurrenoe  of  premature  labour,  wbich  is  so  often  tbe  termioa- 
tion  of  a  geatation  in  which  the  fcetus  is  dropsicaL 

Conge/aitai  cyatic  elephaTitiasis  is  a  nialady  which  in  some  particulaia 
lesemblea  geneial  fcetal  dropey.  In  it,  howeTer,  the  subcutaneous  tiseue 
contains  numerous  cyets  containing  clear  serous  or  curd-Uke  matter,  and 
the  reenlting  deformity  is  greater.  It  may  be  generalised,  but  more 
commonly  it  ia  widespread  without  belng  quite  universal  in  dtstribubion ; 
in  otber  caaea  it  is  restricted  to  a  epecial  region  of  the  body,  such  aa  the 
head  and  neck.  It  condets  in  dilatatioa,  or  in,  dilatation  and  occlusion  of 
tbe  lymphatic  vessels  and  spacea ;  and  the  dropBy  whicb  reaulta  is  generally 
gelatinoiis  in  its  character — hence  the  name  hydrops  anasarca  gelatinosa, 
sometimes  given  to  it.  Premature  birth  is  the  usual  clinical  resiUt  of  tbia 
disease.  The  mother  may  8how  albuminuria  and  bydramnioB,  but  tbe 
relstion  of  theee  conditiona  and  tbe  fcetal  state  is  not  clear. 

The  name  eongenitai  elephantiasis  is  usuallj  glTon,  not  to  tbe  cystic 
form  whiGh  bas  just  been  described,  but  rather  to  tbe  fibrous  or  telangi- 
ectatic  or  neuromatous  varieties.  In  tbese  there  ia  a  more  or  lese  localised 
thickening  of  the  subcutaneous  tissue,  witb  nsvus-Iike  vaBculanty  of  the 
part,  and  sometimes  with  a  distribution  specially  foUowing  oertain  nerres. 
The  malady  is  quite  oompatible  with  eitra-uterine  life,  and  in  some  inatancea 
has  been  cured  by  elastic  pressure.  In  some  instances,  as  in  tbe  čase 
recently  reported  by  Mainzer  {Deutsche  med.  WochnschT.  xxv,  436,  1899), 
tbe  lesemblance  to  elephantiasis  Arabum  of  the  adult  is  Tery  cloee,  and 
aome  have  held  that  it  is  really  the  congenital  form  of  that  disease.  A  čase 
bas  been  reported  in  which  a  woman  during  pregnanGy  aufiered  on  seveial 
oocasions  irom  lymphangitis ;  her  infant  at  birth  shoved  enlai^emeut  of 
one  leg,  and  blood  token  from  the  leg  revealed  groupa  and  chams  of  the 
streptococci  of  Fehleisen ;  the  conclusion  dravn  was  that  during  the 
maternal  Iymphangitic  attaoka  atreptococci  passed  tbrough  tbe  placenta 
into  tbe  fcetal  circuTation.  Tbis  malady  ia  associated  in  some  way  witb  the 
condition  of  tmilaterul  bypertrophy  whicb  ia  occa8ioDally  met  with,  and  in 
which  tbe  distribution  of  the  enlargement  is  exactly  limited  by  the  middle 
line  of  the  body. 

Atrophic  conditiona  of  tbe  mbcutaneovs  tiaaue  are  sometimes  found  aa 
congenital  statea.    There  may  be  a  total  absence  of  the  subcutaneoua  fat, 
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and  this  anomalj-  inay  peraist  till  adult  life  is  reaohed,  wfaeii  the  indiridual 
aCTeoted  is  dracribed  as  a  "  Uving  akeleton."  A  condition  which  is  probsbl; 
clo8ely  allied  ie  cutia  laxa,  or  dermatolysit  (without  tumour  formations). 
The  80-called  "elaatic-Bkinned  men"  exhibited  at  fairs  and  Bhowa  are 
instances  of  this  curiouH  oondition  of  tbe  suboutaneoua  tisBue  wluch  micio- 
Bcopio  exainination  hos  Bhowa  to  be  atroph^  of  tbe  counective  tiasue  buodles 
of  &e  akin  witb  a  tranaforination  of  the  tirm  tisaue  of  the  dermis  ioto  an 
unfonned  iiiyxoma-like  structure. 

Fatai  amtes  and  peritonitis  often  co-esist  in  tbe  foetus ;  in  fact  aacites 
is  rarelj  due  to  obstmction  of  tbe  portal  circulation  in  antenatal  life,  for 
the  reaaon  that  tbe  portal  circulation  ia  rudiiaentar7  then,  and  it  thua 
happenB  that  it  ia  most  commonlj  caused  by  peritonitis.  Šometimes  the 
abdominal  dietenaion  thus  produced  ia  ao  great  as  to  impede  and  even  to 

Srevent  the  birth  of  the  inbnt  altogetber ;  as  much  as  five  or  six',litree  of 
uid  have  been  found  in  the  abdominal  caTity.  UBually  the  cbild  ia  atill- 
bom  or  hos  to  be  killed  during  labour  to  dimioish  its  bulk,  but  there  are 
casee  on  record  in  which  pnncture  of  the  abdomen  haa  been  followed  by 
TeGovery.  HydTamnioB  is  not  uncommonly  aeaooiated  with  peritonitic 
aacites,  and  the  aBsociation  with  malformationa  of  the  intestines  and  genito- 
urinary  organe  ia  alao  notewortby.  Fcetal  peritonitis  is  not  alwayB  aocom- 
panied  with  efTuaion,  and  a  caae  bas  been  reported  in  whicb  there  were 
tracea  of  at  leaat  two  attacks  of  dry  peritonitis  in  tbe  same  fcetus.  The 
cauae  of  the  peritoneal  iuflammation  ia  seldom  clear ;  in  aome  cases  it  bas 
been  aacribed  to  aypbilia,  but  in  others  there  ia  abaence  of  ali  sigoa  pointing 
to  this  cauae.  The  tniter  haa  met  nith  an  instance  in  whicb  tbe  mother 
had  been  subject  to  the  infection  of  measles  during  the  last  vreeks  of  her 
pregnancy,  and  the  foetus  had  peritonitis.  Diateneion  of  the  urinary 
bladder  is  aometimea  aaaociated  witb  peritonitia;  there  may  then  be  eitber 
hydraninio8  or  oligo-hydramnios. 

Fatal  endocardilis  is  of  importance  aa  the  cause  of  morbu»  coeruleus  in 
infanoy  and  cbildhood.  It  muet,  however,  be  remembered  that  it  is  not 
certain  that  ali  cardiac  anomalies  are  due  to  inflammation  affecting  tbe 
heart ;  some  malformationa  ariae  directly  aa  such  in  the  embryonic  period 
of  antenatal  life.  The  origin  of  fcetal  endocarditis  haa  been  a  subject  about 
whiob  doubt  has  ezisted;  but  it  has  recently  been  8hown  that  it  niay 
originate  from  the  passage  of  germa  from  the  mother  to  the  ftetua  through 
the  placenta.  In  a  caae  of  maternal  eryaipelas  leported  by  Bidone,  the 
foetua  wa8  found  to  be  the  subject  of  atreptococcic  endocarditis,  and  it  ia 
probable  that  tbe  atreptococci  found  their  way  directly  to  the  heart  thrai^h 
the  umbilical  vein  and  ductus  venoBu&  In  the  aame  way,  in  a  caae  of 
fcetal  tuberculoaia  it  wa8  evident  that  bacilli  had  made  their  entrance  into 
tbe  heart  and  had  set  up  tubercular  endocarditia. 

The  TKAN3M1TTED  DiSEASES  OF  TBE  FffiTCB  fonn  an  increa8ingly  large 
group,  and  aome  maladiea  which  were  formerly  r^arded  as  idiopathic  are  now 
coming  to  be  regarded  aa  transmitted.  Examplea  of  this  tranaference  are 
found  in  endocarditis  and  elephantiaaia,  which  have  juat  been  described.  In 
addition  to  theae  there  are  Byphilia,  the  eiantbemata,  malaria,  aepais,  tubercle, 
and  posBibly  rbeumatiam.  In  an  earUer  part  of  tbis  article  the  queation  of 
the  mode  of  transnussion  of  diaeaaes  from  mother  to  fixtua  wae  conaidered, 
and  reference  waB  alao  made  to  some  of  the  peculianties  of  the  exanthe- 
mata  as  developed  antenataUy ;  theae  mattera  need  not  be  retumed  to  here. 
Fottul  sjfphilia  may  be  due  to  infection  from  a  Byphilitic  mother  tbrough 
the  placenta ;  apparently  it  may  also  be  the  result  of  aperm  infection,  without 
the  intenrention  of  the  mother.    A  common  reault  of  fcetal  eyphilis  ia  pre- 
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matura  labour,  and  the  pregnanoy  thuB  terminated  maj  have  been  compli- 
oated  with  hjdiamnioB.  The  infant  may  be  dead  at  birth,  and  then  shovrs 
the  appearances  of  intra-uterine  post-mortem  maceration ;  or  it  may  be  bora 
alive  without  anj  aign  such  aa  ia  usuallj  regarded  as  Bjphilitic,  but  witb 
coogenit&l  weaknes8,  wbiQh  usuallj  proves  fatal  in  a  few  daja  or  weekB ;  or, 
again,  it  maj  be  bora  with  the  btiUse  of  pempbigus,  or  the  de3quamation  of 
ichthjoais,  or  with  internal  pathological  cbanges,  especiallf  of  the  liver  and 
bonsB,  which  are  commonlj  regarded  ae  sjphihtic ;  or,  yet  again,  it  iiiay 
Hhow  at  birth  malformationa  of  variouB  kindB,  and  maj  be  aven  the  sabject 
of  a  monstrous  development,  circumstaucea  which  are  now  coming  to  be 
looked  upoti  as  the  stigmata  of  embrjonic  sjphUis.  The  placenta  ia  often 
diseaaed,  but  it  is  difBcult  to  be  certain  whether  a  typical  STphiUtic 
placental  lesion  eziata ;  the  afterbirth  is  often  large,  friable,  aDSniio,  and 
8how8  on  section  fibrous  patches,  aloug  with  areae  which  hare  a  I&btj 
appeaiance.  The  umbilical  cord  is  often  thioker  than  normal.  The 
protean  oharacter  of  the  pbenomena  of  adult  s^philia  ia  amplf  foreshadowed 
in  foetal  Bjphihs.  The  treatment  of  foetal  sjphilis  may  be  commenced 
before  birth,  for  if  the  mother  or  the  father  be  syphilitio  it  has  been 
8hown  to  be  advisahle  to  administer  mercurj  to  the  mother  during  the 
wbole  term  of  her  pregnane; ;  even  if  the  mother  have  apparentlj  escaped 
the  infection  the  same  treatment  is  to  be  pursued  for  the  sake  of  the  foetua, 
which  may  be  sjrphilitio  in  virtue  of  infection  C0Eveyed  direct  to  it  through 
the  spermatozoa  of  the  Bjphilitio  father. 

Varioua  in/ectioua  fevers  ma,j  affect  the  fcetus  in  utffro,  and  casea  are  on 
record  of  fcetal  amaU-pox,  measles,  scarlet  fever,  varicella,  typhoid  fever, 
eryaipelaB,  and  influenza.  In  most  of  the  reported  caaes  the  mother  has 
been  alao  a  sofTerer  from  the  fever  in  gueation,  but  it  does  not  appear  to  be 
necessar^  that  she  muat  alwayB  be  ao,  for  a  mother  rendered  inunune  to 
8maIl~pox  by  a  previcuB  attack  or  by  vaccination  ma;  escape  infection,  while 
her  unborn  infant  takes  the  malady  and  is  expeUed  in  time  with  the  erup- 
tion  or  the  cicatrices  of  variola  <ipon  him.  The  infection  is  probably  alwajs 
convejed  through  the  placenta,  and  in  Buch  a  fever  as  typhoid,  where  the 
mioro-organism  ia  knowa  and  can  be  rec(^nised,  bacteriologioal  investiga- 
tiona  make  plain  the  avenue  of  invasion  of  the  hacilli.  It  ia  true  that 
foetal  typhoid  difTera  in  certain  detaila,  auch  aa  the  raritj  of  the  intestinal 
leaions  tTpioal  of  the  adult  form  of  the  malad;,  but  tbis  is  esplicable  on 
the  general  principles  which  govern  intra-utenne  infection.  It  has  been 
recently  Bhown  that  the  blood  serum  of  the  fcetus  of  a  woman  Bulfering  from 
typhoid  gives  the  Widal  typhoid  reaotion  quite  distinotljr.  There  is  some 
evidence  to  prove  that  infectiouB  fevera  in  the  fcetua  may  have  effecte  which 
project  themselvea  beyoQd  the  birth  of  the  infant  far  into  post-natal  Ufe ; 
it  is  possible,  for  instance,  that  some  of  the  Bo-called  obstetric  paialyseB  may 
have  auch  an  or^iin.  This  Buppoaition  is  anpported  by  ao  observation  made 
by  Osler,  in  vbich  a  pregnant  woman  suffering  from  typhoid  fever  died 
vithout  the  aupervention  of  labour  pains,  and  in  the  fcetua,  removed  from 
her  uterus  poet-mortem,  a  well-marhed  hsemorrhage  was  diacovered  in  the 
centrum  ovale  of  the  cerebrum.  The  blood  eCTuBion  may  have  been  due  to 
the  matemal  typhoid ;  at  the  same  tirne  it  may  also  have  been  8yphilitic, 
for  the  vroman  vrsB  the  aubject  of  luee ;  but  it  certainly  waa  not  caused  by 
compression  of  the  fcBtal  head,  for  there  had  not  been  even  the  commence- 
ment  of  labour  at  the  time  the  woman  died.  An  intereating  fact  has  been 
brought  out  with  regard  to  fcetal  measles,  and  probably  the  same  ia  true  of 
other  fcetal  fevera,  to  wit,  that  the  infection  of  the  foetus  and  the  mother 
would  appear  to  be  simultaneoua,  for  the  lesions  in  the  foetua,  when  it  is 
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«xpeUed  from  tbe  utenia,  8how  the  aame  stage  of  the  diseose  as  tboee  in  tbe 
motber ;  further,  when  intra-uterine  death  bas  occurred  it  would  Beem  tbat 
at  the  moment  of  death  the  fever  in  the  fcetus  had  reacbed  the  aame  st^e 
aa  in  the  mother.  The  number  of  observed  caaea  of  fcetal  fevere  is  as  yet 
smsll,  a  circumstanoe  due  in  no  small  degree  to  the  difBculty  of  diagnoais, 
for  it  muet  be  remembered  that  the  phfsiological  eijthema  and  de8quama- 
tion  of  the  cuticle  of  the  skin  of  the  new-bom  infant  are  apt  to  prevent  the 
recogoition  of  fevers  having  these  veiy  cutaneous  alterations  as  their  leading 
featuTes.  At  tbe  same  tirne,  a  very  coneiderable  literature  hae  grown  up 
around  fcetal  small-pox ;  in  fact,  it  woiild  seem  a«  if  ali  the  possibibtiee  with 
regard  to  tbis  maladj  had  been  recorded,  even  to  the  extent  that  twln8  bave 
been  bom,  one  of  which  was  the  subject  of  variola,  while  the  other  was 
apparentlf  quite  free  &om  the  infection.  It  ma;  be  also  that,  as  in  sjphilis, 
80  in  the  exanthemata,  the  incidence  of  the  fever  in  the  mother  may  determine 
in  the  fatus,  not  tbe  fever  itself,  but  general  cbanges  in  nutrition  leading  to 
stunting  in  growth,  or  even  to  actual  malformatioDB ;  possiblj,  aJso,  as  bas 
been  abown  in  matemal  erjsipelas,  the  fcetus  may  auffer,  not  firom  the 
cutaneous  mauifestations  of  er^sipelaa,  but  from  eeptic  poisoning.  In 
relation  to  fcstal  sepaia  it  must  not  be  forgotteo  that  sometimes  the  foetus 
haa  become  infected  from  the  vaginal  secretions  of  the  mother,  eitber  before 
Isbour,  througb  premature  rupture  of  the  membranes;  or  intra-natallj, 
during  the  progress  of  tbe  body  tbrough  the  birth-canaL 

Fcetal  malaria  is  an  occurrenoe  the  poaeibilitj  of  wbicb  may  now  be 
looked  upon  ae  proven.  "^Vomen  sufTertng  from  intermittent  fever  bave 
given  birth  to  infants  with  hypertropby  of  tbe  spleen,  and  Bhowing  in  tbe 
blood  tbe  hfematozoon  of  malaria;  further,  during  gestation  it  has  been 
reoognised  that  the  incidence  of  a  matemal  ague  fit  has  been  accompanied 
by  active  foetal  movements  which  could  only  be  explained  on  the  suppoai- 
tion  tbat  tbe  unboru  infant  also  wa8  the  subject  of  a  rigor.  Felkin  bas 
reported  a  curious  čase  in  which  a  woman,  apparently  quite  free  from 
malaria,  gave  birth  to  an  infant  witb  malaria,  and  showing  the  ague  splenic 
enlargement ;  the  fatber  was  seriouslj  111  with  malaria,  and  the  suppoaitiou 
wa8  that  the  foetus  had  been  directly  infected  by  the  semen.  In  cases  of 
malaria  in  pregnancy  the  fear  of  cauaing  premature  lahoor  oi  abortion  by 
the  administration  of  quinine  has  been  probably  much  exaggerated ;  it  ia 
well  to  give  the  drug,  not  only  for  the  aake  of  tbe  mother,  but  also  on  behalf 
of  the  unbom  infant. 

Fcetal  tuberculosis  ia  a  malady  the  e^istence  of  which  has  been  doubted ; 
but  of  late  yeara  a  numb«r  of  casea  have  been  reported  in  which  the  condi- 
tions  found  were  such  as  to  leave  no  longer  any  reasonable  doubt  about  the 
occasional  occurrence  of  truly  tubercular  leaions  in  utero.  In  some  of  the 
caaes  actual  tubercular  lesiona  were  diacovered  in  the  foetua;  in  others, 
although  there  were  no  groas  lesiona,  yet  tbe  tubercle  baciUus  was  detected 
in  the  fcetal  organa  and  inoculations  of  animals  witb  piecea  of  the  foetal 
organa,  and  uvitti  blood  from  the  umbilical  vein  set  up  in  these  animals, 
undoubt«dly  tubercular  processes.  An  escellent  instance  of  foetal  tuber- 
culoeis,  with  lesiona,  was  recently  reported  by  Auchii  and  Chambrelent 
(^Arck.  de  itUd.  expir.  et  d^anat.  potk.  xl  521,  18d9).  It  was  tbat  of  a 
prematurely  bom,  but  living  female  infant,  the  prmiuct  of  a  bubeicular 
woman  wbo  died  tbree  day8  after  her  confinement.  At  the  autop8y  it  wa8 
found  that  she  had  been  tbe  aubject  of  advanced  phthiaia  and  of  tubercular 
diaease  of  the  liver,  spleen,  intestines,  mesenteric  glands,  and  kidneyB,  but 
the  genitals,  organa,  and  peritoneum  were  tree  from  infection.  The  infant, 
bom  about  the  8ixth  month  of  intra-uterine  life,  lived  for  twenty-Bi2  daya 
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in  the  couTeuse,  and  then  died,  having  Icet  weight,  but  having  Bhown  do 
other  BigD  of  iUueaa.  At  the  aatop8y  no  peritomtiB  wa8  fouiid,  and  tbe 
intestine  wa8  firee  from  lesiooa;  but  in  the  llver  were  numerous  7ellow 
gianulattons,  io  tbe  spleen  were  crowda  of  the  same  punctiform  granula- 
tione,  and  in  the  lungB  wer6  small  numbers  of  graj,  transparent  granula- 
tiona.  The  bronchial  glande  alBO  were  tubercular.  Microecopic  examination 
revealed  an  ezceBsive  number  of  tuberclea  in  the  liver,  some  easeated  in  the 
centre,  with  an  enormous  quantity  of  the  bacilli  of  Kooh.  The  spleen 
Bhowed  HiTnilar  changOB,  there  waa  tubercular  endocarditis  in  the  right 
ventricie  of .  tbe  heart.  There  were  no  giant  cells.  The  plocenta  wa8  also 
tubercular,  and  animals  inoculated  with  pieces  of  it,  and  with  the  fcetal 
oi^ans,  developed  tuberculosiB.  In  this  caee  there  could  be  no  doubt  tbat 
the  fcetus  had  beoome  infected  with  tuberculoHiB.  The  reason  wh7  snch 
coees  are  rare  ix  probably  to  be  found  in  the  fact  that  in  order  to  reach  the 
fcetuB  the  bacilli  must  be  in  the  blood  etream,  and  that  thej  seldom  are 
there  unlees  the  tuberculoHis  of  the  mother  bas  become  generalised. 
Further,  manj  oaaeB  of  fcBtal  tuberculoaiB  maj  have  been  passed  over 
because  the  lesione  were  looked  for  in  the  lungs,  where  on  account  of  the 
mecbanism  of  foetal  infeotion  they  are  very  aeldom  to  be  found.  That 
the  foetal  tisaues  are  a  Buitable  soil  for  the  growth  of  the  tubercle  bacillus 
iB  prored  br  the  estraordinarj  proportione  of  the  bacdllarj  invaaion  in 
the  cases  that  have  been  reported.  That  the  tubercle  bacillus  maj  be 
carried  directlj  into  the  organism  by  the  sperm  has  been  afigrmed,  but 
manifestlj  the  complet«  proof  is  surrounded  with  almost  inBurmountable 
difficultiea 

The  ftetua  is  liable  to  toxicolofficcU  atatea  tranamitted  to  it  from  the 
mother  through  the  placenta ;  but  regarding  these  comparativelj  little  is 
known.  Mudi  jet  remains  to  be  discovered  regarding  the  eSect  of  alcohol, 
absinthe,  lead,  mercurj,  copper,  and  the  like  taken  into  the  matemal  sjstem 
upoc  the  health  of  the  unborn  infant.  It  has  been  e^perimentallj  demon- 
Btrated  that  in  the  čase  of  guinea-piga  the  placenta  haa  a  tendenc;  to  store 
up  copper  and  mercurj,  but  not  lead,  which  pasBes  easily  and  completelj 
througb  to  the  fcetusea ;  arsenic  passes  with  greater  difficulty,  mercur; 
apparently  not  at  ali,  and  copper,  altbongh  it  is  accumulated  in  the  placenta, 
also  paeaes  through  it.  It  is  interesting  to  know  that  lead,  after  it  passes, 
tends  to  be  stored  up  in  the  nervous  sistem  of  tbe  fcetus,  while  arsenic  goes 
to  the  slrin.  From  what  has  been  experimentally  determined  regarding  the 
teratc^^enic  powerB  of  alcohols  injected  into  the  hen'B  egg,  it  may  be  hazarded 
that  it  is  posaible  that  they  inay  have  a  similar  effeot  upon  the  mammalian 
embryo. 

lie  so-called  TBAnMATic  Stateb  of  tbe  Fcetus  include  congenital  frac- 
tures,  dislocationB,  and  amputations.  Thafractures  that  are  met  with  in  the 
intant  at  birth  are  uBually  due  to  the  birtti-traumatism,  although  the;  ma; 
have  been  predisposed  to  by  tnily  antenatal  fragility  of  the  skeleton,  aa  in 
tbe  various  conditiona  to  which  the  name  "  fcetal  ricketa  "  has  been  looBely 
applied ;  that  true  fractures  may  occur  in  intra-uterine  life  long  before  tbe 
ouBet  of  labour  has  been  asserted,  chieBy  on  the  strength  of  the  obaervation 
of  the  eo-called  caaea  of  cured  fracture  noted  after  birth.  That  maternal  falls 
and  blowa  may  by  direct  preasure  or  by  contre-coup  cauae  fcetal  fraotures, 
which  afterwarda  conaolidate  in  a  vicioua  poaition  and  with  much  calluB,  is 
freel;  stated,  but  exact  proof  ia  not  forthcoming.  There  is  indeed  reason 
to  believe  that  some  of  these  badlj  united  fcetal  fractures  may  be  due  not 
to  ext«riial  violence,  but  ratber  to  the  effect  of  amniotic  adheaiona  or  prea- 
sure. This,  at  ajiy  rate,  would  account  for  the  assooiation  of  the  fractures 
vou  X  3 
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with  8uch  malformatioDS  as  the  abseoce  of  one  of  the  neighbouring  limb 
boaes,  an  asaociatiOD  which  is  tar  from  rare.  CoDgenital  dtslocations  inay 
aiso  be  due  to  Ibe  traiunatiam  of  labour,  but  tnilj  foetal  dislocatioDB  are  in 
ali  probability  rather  to  be  regarded  as  the  results  of  malformation  than  of 
injurj.  Dislocatioa  of  the  hip  would  appear  to  be  the  commoaest  and  the 
most  important  of  the  congenital  liixatioiis.  According  to  ooe  tbeorj  of 
origin,  it  is  due  to  amniotic  preesure  upon  the  oeighbourbood  of  the  hip ; 
according  to  another,  there  is  an  intra-uterine  deattuction  of  the  tissuea  of 
tbe  joint ;  another  hypotheBis  regaids  it  as  cauaed  bj  primai^  alterations 
of  the  nervous  sfstem  producing  either  retraction  or  paniljsis  of  tbe  peri- 
attioular  muacles ;  while  yet  another  Tiew  is  that  it  is  reallj  an  arreated 
developrnent  of  the  acetahulum  and  siurounding  parta,  and  not  a  dialooatiou 
ia  tbe  true  sense  of  the  word  A  great  deal  has  been  done  of  late  year8  to 
GOrrect  this  dislocation  after  birth,  but  as  f et  it  is  not  settled  whether  tbe 
operative  measures  of  HoSa  and  Lorenz  (enlai^ement  of  tbe  acetabular 
cavit^)  or  the  bloodless  nietbod  of  Faci  (reduction  under  cbloroform  and 
fixation  b^  a  plaster  of  Pariš  bandage)  ofier  the  better  cbance  of  succees. 
Congenital  dislocation  of  the  knee,  with  or  without  absence  of  the  patella,  is 
not  so  common  as  dislocation  of  the  hip ;  in  it  the  head  of  the  Ubia  maj  be 
displaced  fomrard  on  the  femur  and  give  rise  to  hyperextenaion  of  the  joint 
(genu  recurvatum);  occasionaIly,  but  rarely,  lateral  dislocation  has  been 
met  with,  and  recentlf  two  cases  have  been  recorded  in  whiGh  there  wa8 
Bpontaneous  and  recurrent  lateral  luxation  of  the  knee.  Congenital  dislo- 
cations  of  the  patella,  sboulder,  and  elbow  have  been  noted,  but  they  are 
verj  rare, 

Congenital  amputaiiom  are  8carcely  amputations  in  the  usuat  sense  of 
the  term.  The  name  ia  applied  to  the  cases  in  which  one  or  more  digita,  or 
even  a  hand  or  foot,  or  part  of  a  limb  is  wantiQg  at  hirth ;  and  the  explana- 
tion  wbich  has  been  commontj  emplof ed  to  account  for  the  anomalj  is  that 
the  umbilical  cord  or  an  amniotic  band  bas  become  twiBted  round  the  part 
and  has  caused  first  a  groove,  then  a  deep  furrow,  and  finaUy  has  entirely 
separated  the  portion  of  the  limb  lying  distal  to  the  constricting  band.  It 
is  possible,  bowever,  that  simple  preseure  of  a  tight  amnion  on  the  limb-bnd 
may  have  hindered  development,  and  so  prevented  the  formation  of  the  patt. 
If  this  latter  view  be  correct,  the  amputation  is  ratber  a  malformation.  It 
may  be  added  that  the  condition  has  also  been  ascribed  to  a  pathological 
State  of  tbe  skin  and  subcutaneous  tissue  of  a  sclerodermic  kind,  and  the 
disease  oalled  ainhum  has  been  referred  to  as  tbe  correspondlng  morbid 
State  in  the  adult.  There  aeema  to  be  little  doubt  that  amniotic  banda 
have  sometbing  to  do  witb  tbe  ao-called  spontaneous  amputation ;  at  any 
rate,  amniotic  adhesions  and  bands  coexist  with  congenital  amputations. 
It  is  a  striking  fact  that  in  some  of  the  recorded  cases  of  amputation  of 
digits  there  seema  to  have  been  an  attempt  at  reformation  of  the  missing 
parts ;  for  instance,  at  the  end  of  tbe  forearm  there  have  been  seen  smul 
fle8hy  tubercles  suppoaed  to  be  rudimentary  fingere.  In  conclusion,  it  may 
be  said  to  be  doubtful  whether  congenital  amputations  belong  to  the 
path(Jogy  of  the  ftetus  or  of  the  embryo,  whether  they  are  pathological  or 
teratological. 

Intra-Utebink  Death  of  the  Fietus, 
Like  post-natal  death  of  the  child  or  adult,  maj  be  due  to  verj  many 
causts.      Attempts   have    been    made,   not   always   very  saccesefullj,   to 
group   these  cauaea  into  maternal,  paternal,  and  fcetiil ;   probabIy  in  the 
great  majority  of  cases  the  immediate  cause  of  death  ia  some  lesion  of 
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the  placenta,  although  it  must  be  admitted  that  occasionallj  the  placenta 
18  apparentiy  quite  notmal,  even  where  there  ie  good  reaaon  to  believe 
that  foetal  death  had  occurred  some  tirne  before  birth,  Among  the 
maternal  causee  oF  foetal  death  may  be  enumerated  endometritie  aod 
displacementa  of  the  uterus;  acute  febrile  diaeaseB  such  as  pneumonis; 
acute  infectiouB  fevers,  Buch  as  variola,  cholera,  tjphoid  fever,  typhus ;  heart 
disease,  nephritis ;  injuriea,  accidents,  and  operative  and  chminal  inter- 
ference ;  and,  very  speciall^,  Byphili8.  A  high  maternal  temperature,  if  it 
bas  been  graduallj  reacbed,  does  not  neceBSarilj  prove  fatal  to  the  unborn 
infant ;  but  if  the  rise  bas  been  rapid  as  well  as  great,  intra-uterine  death 
usuallj  follow8.  Purely  patemal  cauBea  are  little  understood,  although 
there  can  be  no  doubt  about  tbeir  existence ;  the  beat  known  Ib  Byphilis 
(the  mother  remaining  unafifected) ;  and  others  which  have  been  cnamerated 
are  albuniinuria,  chtonlc  lead  poisoniog,  and  old  age.  There  seema  to  be  no 
doubt  that  the  various  fcetal  diseases  that  have  been  referred  to  above  may 
ali  be  the  cauaes  of  fcetal  death ;  but  it  would  also  eeem  that  the  foetuB  may 
be  Terj  serioual;  morbid,  and  yet  live  on  in  utero  bo  long  as  the  placental 
tifisue  is  normal  and  the  circulation  in  the  umbilical  cord  not  interfered 
with.  In  fact,  as  haa  been  already  Btated,  the  iiitegrity  of  the  placenta  is 
the  great  safeguard  of  fcetal  life ;  consequently,  when  the  placenta  is  the 
aeat  of  hcemorrhages  or  of  librous  or  myxomatouB  changeB,  intra-uterine 
death  ia  very  probable.  Convolutions  and  knots  of  the  umbilical  cord, 
unlese  dr8wn  very  t^ht,  do  not  produce  foetal  death.  Habitual  death  of 
the  unbom  infant  ia  an  occasional  and  a  yery  distressing  occurreace;  its 
cauaes,  in  order  of  frequency,  are  ByphiliB,  maternal  anceinia,  uterine  diseases 
and  displacementa,  alcoholism,  renal  and  cardiac  moladies,  and  "  individual 
predisposition."  Occa8ionally  habitual  alternate  death  of  the  fcetus  may  be 
recorded,  and  sometimea  it  t^  been  noted  tliat  oDly  fcetuses  of  the  male  or 
of  the  female  sez  died  in  utero,  thoBe  of  the  other  Bex  being  born  alive. 

There  seems  now  to  be  no  doubt  that  intra-uterine  death,  like  post- 
natal  death,  is  followed  by  rigor  mortis ;  but  it  is  quite  likely,  that  on 
account  of  the  feeble  development  of  the  muacular  system,  the  rigidity  may 
be  less  marked  and  of  shorter  duration  than  that  Been  in  the  adult  or  child. 
If  foetal  death  oocur  between  the  third  and  fifth  months,  the  comrnonest 
poflt-mortem  change  would  appear  to  be  mummification,  a  drying  up  and 
shrivelling  of  the  fcetal  tissues  without  putrefactive  breaking  down.  If 
Buch  a  mununifying  fcetus  be  subjected  to  piessure,  either  from  a  tumour 
in  the  uterua  or  (more  commoulj)  from  a  Uvlng  and  groving  twin,  then  it 
becomes  flattened  and  is  knowE  as  the  fcetus  compressus  n.  papT/raceus. 
MaceratioD  ia  the  comrnonest  reault  of  intra-uterine  death  in  the  later 
months  of  geatation ;  it  also  is  a  non-putrefactive  proceas.  It  is  character- 
iaed  by  a  softening  of  ali  the  tissues  and  an  infiitration  of  them  with  hlood- 
Btained  serum ;  by  deBqusination  of  the  cuticle,  and  by  the  formation  of 
blebs  or  bullfe  on  the  akin  which  contain  yellowi8h  fluid;  and  by  the 
presence  of  blood-stained  serum  in  ali  the  hody  cavities.  There  may  also 
be  the  changes  due  to  the  disease  from  which  the  foetus  auccumbed,  e.g.,  in 
ByphiliB,  the  yellow  line  at  the  junction  of  the  shaft  and  epiphysis  of  the 
long  bonea  due  to  osteo-chondritis.  The  umbilical  cord  is  often  Bwollen 
and  the  placenta  atrophic  or  oedematous,  while  the  liquor  amnii  is  of  a 
dirty  green  colour  from  expelled  meconium.  Earely  true  putrefaction 
ocours  in  utero  with  the  development  of  gasea ;  it  is  usually  sub8equeat  to 
rupture  of  the  membranea,  for  the  germs  of  putrefaction  very  uncommonly 
gain  entrance  save  through  the  vagina  of  the  mother.  Calcification  ia  very 
rare. 
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The  diagnosis  o/  intra-uterine  deatk  ia  one  of  the  moet  difficult  taeke 
that  fall  to  the  lot  of  the  obetetrician.  Ae  a  rule,  the  dead  f<xtu8  is  espelled 
from  the  utenis  about  fourteen  dajs  after  it  has  succumbed ;  then,  of  course, 
the  expubioii  of  the  dead  and  macerated  body  enabtes  the  di^noeda  to  be 
made.  But  sometimee  the  dead  infant  ia  retained  for  veeke  aad  eveti  for 
monthe  in  utero,  and  it  becomes  as  important  aa  it  le  ditficult  to  be  sure 
that  death  hae  occurred,  aad  that  we  are  Qot  dealiog  with  Botne  other  con- 
ditioa,  e.g.  a  tumour  of  the  uterus.  There  is  no  one  oertain  aign  of  foetal 
death  similar  to  the  certain  aign  of  fcetal  life  (the  hearing  of  the  fcetal 
beart);  and  the  di^nosia  must  be  largely  based  on  negative  signs  and 
B^mptoms.  Among  the  circumstaoces  whioh  help  in  the  formation  of  a 
^agnosis  la&j  be  enumerated  the  hiatorj  of  the  occuirence  of  fcetal  death 
in  a  previoua  pregnancy  in  the  same  patient ;  the  presence  of  sjphilis  or  of 
some  acute  febrile  or  iafectious  disease,  or  the  incidence  of  a  traumatism, 
and,  in  a  word,  the  exiatence  of  any  weIl-kD0WB  cauae  of  fcetal  death ;  the 
piesence  of  varioua  vague  matemal  aenaations,  Buoh  aa  a  feeling  of  coldnees 
and  weight  in  the  pelvis,  absence  of  fcetal  movemeats,  e8peciaU7  following 
upon  a  period  of  unduly  active  movemente ;  ditniuution  in  the  size  of  the 
abdomen  aud  uterus,  retrogressive  changes  in  the  mammary  glands  and 
abdomen,  occurrenee  of  passing  labour  pains,  impoBsibility  of  hearing  the 
foetal  heart  and  of  detecting  foetal  movements ;  the  disappearance  of  various 
grave  BjTnptoms,  suoh  as  vomiting  and  albuminuria,  which  had  been  in 
evidence  before  the  death  of  the  ftetua ;  and,  finally,  it  ia  possible  that  the 
occurrenee  of  acetonuria  and  peptonuria  niay  aseist  in  the  making  of  a  pro- 
visional  diagnods.  The  treatment  of  intra-uterine  death  is  intimatelj 
aasociated  with  the  treatment  of  the  causes  of  it  (matemal,  patemal,  and 
fcetal).  As  a  matter  of  experience,  the  birth  of  a  dead  fcetus  doee  not  seem 
to  be  attended  with  much  danger,  a  fact  which  is  esplicable  by  the  aseptio 
nature  of  the  post-mortem  change  and  by  the  involutionarj  changes  in  the 
plaeenta  and  uterine  walls  which  ueuallj  precede  the  expulsioQ  of  the 
infant. 
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Affections  of  the  Generative  Organs 
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II.  Abnokualities  in    Position  i                *    Saccndation 
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Hemia,           Proeidentia,  i                Cancer,  Fibroid  Titmourt, 

Vernom  and  Flexion*,  ,                    Ovariaa     Tumtmrt     in 

Anftvernon,   Penduiout  Frt^nancy 

Abdomen,  Relrovertion,  \ 

The   course   of  pregnane^  and   of  labour   may  be   BeriouBly  affected   by 
anoinalouB  conditions  of  the  uterus  and  vagina  due  to  defects  of  develop- 
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ment,  to  abnormal  positiona  of  the  organa,  and  to  pathological  chauges 
in  their  tiBSties,  'Wlien  such  cases  occur,  questions  of  grave  importance 
iaay  aiise  aa  to  the  riaka  whioh  the  patients  run,  and  the  proper  means 
of  man^ement.  Wbat  ooncems  us  at  present  ia  not  ho  much  the  dia- 
cusaion  of  the  ever  changing  viewB  regarding  treatment,  aa  the  clinical 
recognition  of  those  defecta,  and  the  experieiice  which  has  beea  accumu- 
lated  as  to  their  influence  on  pregnanoj  and  dangers  that  maj  occur,  or 
in  other  wordB,  the  knowledge  upon  whiGh  the  aolution  of  queetiona  in 
individual  caaes  sbould  be  baaed. 

1.  Malfobmations  of  the  IJteriis  and  Vagina. — The  nature  of  the 
variouB  anomalies  of  the  generative  tract  and  their  clinical  featurea  can 
be  readilj  understood  hy  remembering  the  origin  and  development  of  the 
organa  from  the  two  Mullerian  ducts.  Ali  the  vahetiea  are  explalned 
by  the  retention  in  whole  or  in  part  of  thia  dupler  character,  and  by  an 
imperfeot  development  of  one-half  in  compariaon  vith  that  of  the  other. 
Nonnallj  the  union  ia  complete  from  below  as  high  as  the  Fallopian  tubes, 
between  wbich  is  developed  the  fundus  uteri,  whilst  by  total  abaorption 
of  the  septum  the  uterine  body,  the  cervix,  and  the  vagina  form  a  single 
canaL  In  any  of  theae  respecte,  throughout,  or  at  aiiy  one  part,  the 
development  may  be  imperfect,  and  ao  are  produced  the  varioua  anomaliea 
that  bave  now  to  be  noted. 

The  fundus  alone  may  be  imperfectl^  formed,  and  abovr  a  flattening  or 
depression  inatead  of  the  usual  convesit^ — uterus  arcuatua,  s.  cordiuitus. 
Thia  defect  may  be  aaaociated  internally  with  aome  remaina  of  the  septum. 
Pregnaney  ia  not  affected  thereby,  but  it  may  have  an  influence  in  the 
production  of  malpoaitions  of  the  head  (Auvard),  and  where  a  partial 
septam  ia  preaent  to  difficulty  witb  the  placenta. 

Other  abnormalitiea  arrange  themaelvea  under  varioua  typeB,  the  dis- 
tiactive  eharactera  of  vrhich  may  be  more  or  leas  pronounced  in  different 
cases. 

Uterus  Septvs. — Here  the.  eiternal  formation  is  normal,  with  perhaps 
a  slight  increase  in  width,  but  the  aeptum  remaina,  dividing  the  cavity 
more  or  leas  completely  ioto  two.  The  aeptum  may  be  only  partial,  uterus 
subseptus,  or  it  may  extend  to  the  intemal  os,  or  even  into  the  cervical 
canal,  but  the  external  os  is  aingle. 

Uterus  Bicornis. — Here  the  duplex  character  is  indicated  extenially 
by  the  uterine  body  being  divided  into  two  distinct  cornua,  at  a  varying 
heigbt  above  the  cerviz,  each  horn  terminating  in  ita  own  Fallopian 
tube,  but  with  a  common  cervix,  the  canal  of  which  may  be  aingle  or 
double. 

Uterus  JHdelpkps. — In  thia  rarest  variety  the  separation  ia  complete, 
two  aingle  uteri  lying  aide  by  aide,  each  possessing  its  own  os  uteri  and 
cervical  canal,  but  0017  one  tube,  ovary,  and  rouud  l^ment.  The  vagina 
may  be  aingle,  or  duplicated  in  whole  or  in  part.  It  is  doubtful  if 
pregnancy  occurs  in  thia  variety. 

Uterv^  Unicornis. — WherB  one-half  bas  been  well  developed,  presenting 
a  apindle  formation  ending  in  the  Fallopian  tube,  the  other  half  remaining 
in  a  rudimeutary  atate  or  imperfectly  developed  form. 

Id  any  of  the  above  dupleic  conditions  one-half  may  have  no  com- 
munication  with  the  general  canal.  The  menstrual  fluid  in  that  half  will 
then  be  retained,  giving  riae  to  a  tumour  the  nature  of  which  may  be 
difiScnIt  to  diagnose. 

The  vagina   maj  be  double  throughout,  even  when  the  cervix   and 
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uteruB  are  single ;  or  partial  remains  of  the  septum  may  be  present,  form- 
ing  a  band  of  tJssue  acrosB  the  canaL 

Such  anomalies  in  developrnent  do  not  interfere  with  the  poaaibilitf 
of  pregnancj  bo  long  aa  ovulation  takea  place,  and  there  is  no  occlu&iou 
in  the  generative  tract.  If,  on  the  other  hand,  the  impregnated  ovnm 
is  prevented  entering  the  uterine  cavitj,  the  čase  belongs  to  ectopio 
gestation.  In  the  same  categorj  must  be  placed  the  rare  casea  where 
the  ovum  has  been  lodged  in  an  imperfectlj  dereloped  half,  having  no 
communicatiOD  ^rith  the  fully  developed  horn  or  the  vagina.  la  Buch  a 
caee  rupture  into  the  peritoneal  cavitj  ie  likely  to  occur  about  the  third 
or  fourth  month,  or  if  the  foetua  diea  before  rupture,  it  may  be  indefinitely 
retained. 

Diagjiom. — With  a  double  or  oae-homed  uterua,  pregnancj  is  not 
uncommon — much  more  frequent,  iudeed,  than  ia  recognised.  Froui  various 
circumBtanceB,  the  condition  niay  very  readilj  be  overlooked.  Ab  a  nile, 
the  course  of  pregnancy  is  not  disturbed,  and  labour  ia  eaa7  and  natural, 
and  in  BOtne  forma,  aa  in  the  uterua  septua,  the  abnormalitj  can  be  dis- 
covered  onij  when  occaaion  calls  for  the  introduction  of  the  hand  into  the 
uterus.  Even  where  it  might  be  posaible  in  the  non-gravid  etato,  or  earlj 
pregnancj,  to  recognise  the  condition  from  the  abnormal  shape  of  the 
uterus,  this  may  be  conaiderably  obacured  in  advanced  pregnancy  or  in 
labour.  In  a  uterus  unicomis  the  spindle  ahape  is  much  altered,  and  iQ 
uterua  bicomis,  where  one  horn  only  is  pregnant,  it  niay  lie  in  front  of  and 
conceal  the  other. 

A  double  vagina  calls  for  careful  examination  of  the  uterus;  for 
although  it  may  be  present  with  nonnal  conditiona  above,  it  is  alway8  a 
posaible  indication  of  other  anomalies.  The  presence  of  two  os  uteri  and 
complete  double  vagina  are  sure  signs  of  a  duples  uterine  cavity. 

When  both  diviaiona  are  pregnant,  a  diagnoBiB  can  more  readily  be 
made.  A  furrow  more  or  leas  marked  may  be  detected  betiveen-  the  two 
halves  vhere  they  are  united  in  one  body ;  where  the  homa  are  distinct 
they  diverge  from  one  another,  more  e8peciaily  when  the  uterus  contracts. 

Other  conditiona  auggestive  of  a  double  uterus  are  referred  to  below, 

Phenomena  and  Course  of  the  Fregnamr/. — The  pregnancy  may  be 
single  or  double,  spoken  of  aa  unilateral  or  bilateral,  i.e.  where  one  or  both 
horns  are  occupied,  Twin3  have  also  been  met  with  occupying  the  aame 
horn,  and  in  the  uterus  unicornia.  \Vhen  both  cornua  are  occupied,  the  ovs 
may  have  been  impregnated  at  diRerent  timea,  even  at  considerable  intervala 
{superfcetation),  and  the  fcetuses  may  show  at  birth  a  corresponding  diSer- 
ence  in  developinent,  or  the  one  fcetus  be  retained  in  ulero  for  some  weeks 
after  the  birth  of  the  hrat.  In  ali  such  remarkable  caaea,  a  careful 
examioation  of  the  uterus  should  be  made  to  ascertain  the  preaence  or 
not  of  a  duplex  uterua. 

When  one-half  of  a  double  uterus  only  is  gravid,  the  other,  to  aome 
extent,  sharea  in  the  hypertrophy  of  the  walla,  and  a  decidua  may  be 
formed  in  it.  Under  such  circumstancea  it  is  possible  that  considerable 
or  rei)eated  hffimorrhage  may  occur  during  the  pregnancy,  from  the  empty 
half,  without  endangering  the,  geatation.  An  explanation  niay  thua  be 
afforded  of  cases  where  it  haa  been  stated  that  menatruation  bas  regularly 
recurred  during  pregnancy,  or  that  the  woman  menstruated  only  while" 
pregnant. 

During  labour,  both  divisions  have  been  felt  to  contract  and  relax 
simultaneou8ly.  \Vhere  there  were  two  os  uteri,  that  of  the  empty  half 
bas  been  observed  to  dilate  and  a  decidua  to  be  expelled.     At  the  same  time 
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eaoh  horn  may  be  functionaUy  distinct  and  contnict  independentl;  of  the 
other.     . 

Though  the  labonr  is  geaerallj  easy  and  catural,  jet  anomalies  are 
more  freqiieQtly  met  with.  That  a  greater  tendenc^  to  abortion  ezietB 
do«s  not  rest  od  BatisfBctoiy  evidence.  It  is  in  labour  that  difficulties  are 
likely  to  be  experienced.  The  increased  incUoatioo  of  the  uterus  ia  liable 
to  atfect  the  poeition  of  the  head ;  breech  and  trenererae  pieaentations  ara 
more  frequent  than  in  single  uteri.  The  labour  maj  be  rendered  tai'dy 
from  the  direction  of  the  uterine  force  not  c]osely  conesponding  with  the 
aiis  of  the  brim,  The  npper  portion  of  the  horn  differa  from  the  natnral 
funduB  uteri ;  the  walls  maj  be  thinner,  and  the  risk  of  rupture  is  greater. 

Difficalties  with  the  placenta  are  liable  to  occur  when  it  is  aituated  in 
the  npper  part  of  the  bom,  or  is  attached  to  the  division  in  the  uteruB 
septus.  Hfemorrbage  in  the  latter  čase  is  likelj  to  follow  the  separation. 
\Vhen  the  septum  is  incomplete,  the  placenta  bas  been  found  in  the  one 
division,  whilst  the  foetus  in  ita  development  bas  pasBed  into  the  othei. 

Bands  of  tissue  in  the  vagina  have  caused  difficultj  in  the  second  stage 
of  labour.  Where  euch  is  the  čase,  it  is  better  to  divide  them  artificiaUj 
than  leave  them  to  he  torn  by  the  natural  foroes,  the  riak  of  the  laoeration 
extending  into  the  vaginal  wall  being  oonsiderable. 

2.  Abnobhauties  in  Pobition  and  Belations  of  the  Gravid  Uterds. 
— The  gravid  uterus  haa,  at  rare  times,  been  found  in  strange  quarter8,  as  in 
the  sao  of  an  ingtiituU  or  femoral  kernia.  Under  such  ciroumstances 
gestation  is  likely  to  be  arrested ;  caaes  have,  nevertheless,  been  recorded 
where  a  child  has  been  delivered  by  hjsterectomj  and  survived.  Coneider- 
ing  the  ridts  to  the  mother,  euch  cases,  as  soon  as  recognised,  would  in  the 
present  daj  oome  at  once  under  the  aurgeon'B  knife. 

In  the  later  months  of  pregnancj  the  funduB  uteri  maj  come  into 
relation  with  a  pre-esisting  umMical  hemia  and  partiallj  protrude  into 
the  sac;  in  one  čase  two-thirds  of  the  organ  is  said  to  have  so  pastied. 
labour  will  not  be  complicated  unless  adbesiona  have  been  formed  inter- 
fering  with  retraction;  in  one  recorded  čase  retention  of  the  placenta  in 
the  hemial  sac  caused  difficultj. 

A  uterua  liable  to  prolapaua  or  proddentia  maj  become  pregnant.  With 
ordinarj  čare  the.displacement  disappears  with  the  increasing  size  and  ele- 
vation  of  the  organ.  A  complication  maj  arise  where  the  enlarged  uterus 
bj  a  Budden  strain  bas  been  forced  out,  and,  from  its  size,  difBcultj  is 
ezperienced  in  retuming  it.  If  unreduced,  sjmptoma  of  incarceration  and 
abortion  would  ensue.  In  older  writingB,  casea  are  recorded  where  pregnancj 
in  a  Huppoaed  prolapsed  uterus  had  advanced  to  full  term ;  but  these  have 
evidentlj  been  cases  where  the  prolapse  has  been  limited  to  the  cervix 
alone,  &om  great  hjpertrophj,  the  uterine  bodj  remaining  within  the 
pelvia  The  position  of  the  fundua  in  the  caaes  recorded  is  not  stated. 
Acute  cedema  of  the  cervix  maj  also  aimulate  prolapaus  during  pregnancj, 
and  also  after  labour.  Prolapse  of  the  anterior  vaginal  waU  maj  be  a  source 
of  much  discomfort  during  gestation,  and  demand  attentios  in  the  manage- 
ment  of  the  labour. 

A  uterus  that  has  been  the  subject  of  complete  prolapse,  but  qow 
retained  in  the  pelvis  bj  pregnanoj,  is  liable  to  assume  a  retroverted 
position  and  cause  furtber  trouble.  This  most  he  borne  in  mind  when 
replacing  a  prolapsed  gravid  uterus, 

Versions  and  Fleaiions. — At  one  tirne  there  was  a  tendencj  to  Impute 
prejudicial  effects  in  pregnancj  to  jUxiona  of  the  utems,  and  so  reganl  as 
pathological  a  condition  that  often  exiat8,  but  in  no  waj  jnterferes  with 
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gestation.  The  aame  may  be  eaid  of  anteversiotis  in  the  earlier  months. 
Frequency  of  micturitioD  and  other  inconvenienceB  may  arise  from  the 
preseure  of  the  enlu^mg  uterus,  but  these  diminisb  vihea  the  organ  risea 
above  the  brim ;  incarceration  in  this  positioa  does  not  occur.  Some  degree 
of  flexion  ia  almoet  always  present  in  caees  of  version,  but  it  is  the  Utter 
only  that  endangers  the  pr€^ancy,  as  ie  shown  by  the  relief  obtained  by 
correcting  the  versioD,  whilBt  the  flexioQ  is  left,  and  in  fact  cannot  be 
treated. 

PknddlOus  Abdomen. — Anleversion  of  the  Uterus  in  tke  Latcr  Months 
o/  Oestation. — In  the  earlier  months  of  gestation  anteverBion,  as  before 
stated,  causes  no  difiioultj;  it  is  in  the  later  months  the  condition 
becomes  of  importance,  and  ia  then  more  grapbicallj  termed  and  better 
known  as  pendulous  abdomen.  It  is  in  general  due  to  relazation  of  the 
abdominal  waIlB  owing  to  pieTioua  pregnancj,  and  is  certain  to  be  present 
when  eeparation  of  the  recti  mosclea  bas  occiured  either  £rom  cbild-bearing 
or  after  cceliotomj.  It  maj,  however,  be  present  in  a  primigravida,  and 
is  then  suggestive  of  narrowing  or  other  deforniity  of  the  pelvia. 

The  course  of  pregnancy  is  not  disturbed  thereby,  but  difficulties  and 
even  grave  complicatione  in  labour  are  lisble  to  arise  from  the  resultant  of 
the  nterine  forces  deviating  conaiderably  from  the  Une  of  the  axiB  of  the  inlet. 
Tardy  dilatation  of  the  os  uteri,  malposition  of  the  head,  the  presenting 
part  refusing  to  enter  the  brim,  conBequent  ezhaustion  of  the  uterus  from 
ineffeotual  action,  and  even  ruptnre  of  the  uterus,  may  occur. 

Flacing  tlie  patient  on  her  back,  elevating  the  uterus,  and  appljing  a 
binder,  ta  the  proper  treatment. 

Retroversion  op  Geavid  Uteehs. — Although  retroveraion  may  at  times 
be  the  cause  of  8terility,  it  is  no  certain  barrier  to  impreguation.  With  the 
natural  growth  and  elevation  of  the  uterus,  the  displacement  is  often  undone, 
and  the  pregnancy  is  not  interrupted.  But  this  is  not  alway8  the  oase ; 
abortions  are  frequent  and  often  repeated  when  the  uterus  is  retroverted. 
This  can  readily  be  uuderstood ;  for  the  mucosa  and  blood-Tessels  of  euch  an 
organ  are  not  likely  to  be  healthy,  or,  if  previou8ly  healthy,  the  uterine 
circulation  is  so  impeded  that  bsemorrbage  is  very  liable  to  occur. 

The  usual  pelvic  symptoms — discomfort,  fulneaa,  weight,  dragging,  or 
pain — gradually  increase,  relieved  by  lying  down,  Ameoorrhoea  and  other 
aigns  of  pregnancy  are  present,  but  obscured,  it  may  be,  by  elight  Bhows  of 
blood  at  intervala.  Bimanual  examination  reveals  the  readily  recognisable 
signs  of  retroveraion. 

It  is  never  safe  to  trust  to  the  natural  process  of  righting  the  position. 
In  uncomplicated  cases  during  the  first  three  months  the  version  can  often 
be  corrected  Tnanualli/,  without  difficulty,  and  a  Hodge  or  ring  peBBary 
carefully  fitted.  Esamination  must  be  made  from  tirne  to  time  to  ascertain 
that  the  pessary  bas  not  got  displaced.  It  is  unnecesBarj  to  peraist  in 
attempts  to  get  the  uterus  into  the  theoretical  "  normal "  position :  ali  that 
is  neceBsary  is  to  secure,  if  possible,  that  the  fundus  is  on  the  same  or  a 
higher  [level  than  the  cervix ;  the  body  may  stili  be  retroposed ;  if  the 
tendency  to  prolapse  be  corrected  by  a  peesary,  nature  will  do  the  reet.  The 
patient  should  lie  as  much  as  possible  in  the  aemiprone  position,  and  avoid 
the  necessity  of  straining  at  atool  by  the  regular  use  of  saline  aperients. 

iTKarceration  o/  the  Oravid  Uterus. — When  a  čase  of  pregnani  retroverted 
uterua  has  not  received  atteution,  and  the  natural  growth  and  elevation  has 
not  corrected  the  veraiou,  more  eerioua  presaure  symptonis  arise,  indicating 
incarceration.  They  begin  in  the  third  or  early  in  the  fourth  month,  vhen 
the  iocreasing  bulk  of  the  uterus  becomes  too  great  for  the  pelvis.     This  ia 
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more  likely  to  happen  when  a  mtaked  degree  of  prolapse  haa  beeo  aesociated 
with  the  veraion,  or  a  projecting  promontory  nftiT0W8  the  inlet.  The  patient, 
^ho  preriouBl/  has  complained  of  the  freguencj  of  micturitioB,  may  find 
herself  unable  to  pa«8  water.  The  complete  retention  maj  come  BudSenlj, 
or  after  several  euccesefiil  efforts.  The  bladder  becomes  distended ;  there  is 
acute  h^pogastric  pain,  parosTsmal  in  character.  The  nature  of  the  čase 
majr  be  overlooked  from  the  patieot  etating  ehe  haa  been  constantl;  paasing 
W8ter — the  dribbling  of  an  overfilled  bladder.  General  dietension  of  the 
abdomen,  with  tendemees  on  preesure  and  vomiting,  m8y  further  obecure 
the  caae. 

When  imrelieved,  serious  camplications  have  occnrred  ;  cyatitiB,  slou^hing  of 
the  mucons  membrane,  and  gangrraie  of  the  muecular  coat  of  the  bladder,  disteosion 
of  the  nretera  and  kidnejrs,  with  coti8equetit  unemia  ar  eeptic»mia,  have  aH  been 
recorded. 

Tht  Diagnosia. — Given  the  historj  of  a  poBSible  pregnanoy  in  the  third 
or  fourth  month,  urinarj  troubles,  a  central  abdoininal  tumour  whjeh  the 
uae  of  the  catheter  haa  demonatrated  to  have  been  a  diatended  bladder ; 
per  vaginam,  the  pelvia  ocoupied  by  a  rounded  epheiical  tumour  which  maj 
Tary  in  conaistence,  and  the  cervix  high  up  in  the  front,  Ijing  against  and 
looking  toward8  or  hbove  the  8ymphyffl8 — the  diagnoeia  uiotud  not  be 
difficult. 

Differential  Dioffjiosis. — Nevertheless,  the  same  efTecta  niay  ariae  under 
different  circumatances.  A  tumour  aimilar  in  size,  shape,  and  poeition,  aod 
cauaing  retention  of  urine,  may  be  formed  by  the  sac  of  an  extra-uterine 
pregnaacy,  or  the  hEemorrhage  due  to  a  tubal  abortion,  by  a  retropubic 
abacess,  or  by  a  amall  ovarian  cyHt  diatending  the  pouoh  of  Douglaa.  In 
the  first  two  caaea  there  will  be  some  evidence  of  pregnancy,  and  the 
diSerential  diagnoda  ia  mainly  dependent  upon  carefol  bimanuf^  examina- 
tion.  When  the  tumour  is  outaide  the  body  of  the  uterua  the  latter  is 
pushed  bodily  forward8,  and  may  be  defined  in  front  of  the  tumour,  and  the 
axia  of  the  cervis  directed  dovinwards  instead  of  forward8  tovards  the 
Bjmphjsis  pubia.  In  the  other  conditions,  beaidea  the  same  phyBical  aigns, 
tJiere  is  not  likelj  to  be  amenorrhcea  or  other  aigna  of  pregDancy. 

TrmtiMnt. — The  firat  step  ia  to  empty  the  bladder,  Difficulties  are 
Bometimee  met  with  bere.  The  poiuta  to  atteud  to  are,  to  uae  a  gum  elaatic 
catheter,  not  a  glasa  or  other  rigid  one,  or  one  of  aoft  indiarubber;  the 
paa^g  the  instrument  must  be  carefuUy  guided  by  a  finger  in  the  Ti^na 
paaaed  well  up  in  front  to  the  cerviz ;  and,  kstlj,  to  remember  that  from  the 
dTawing  up,  atretching,  and  elongation  of  the  urethra,  the  instrument  may 
have  to  pass  a  greater  diatance  than  usual  before  the  water  ia  reached. 

It  LB  not  well  in  ali  caaea  to  proceed  at  once  to  attempt  rectification  of 
the  poeition  of  the  uterus.  It  is  advisable  to  have  the  bowel8  wel^  acted 
upon  hy  a  aaline  purge,  not  merelj  emptied  by  enemata.  Further,  the 
pelvic  veaaela  are  dertain  to  be  diatended,  and  the  tisauea  more  or  less 
cedematoua  These  conditions  are  relieved  by  the  aaline,  and  by  rest  for 
Bome  hours  in  the  semiprone  position,  After  thia  preliniinary  treatment, 
rectification  should  be  tried. 

With  the  patient<in  a  favourable  poaition^ — ^semiprone  or  knee-shoulder — 
and  in  aome  cases  under  an  auEesthetic,  the  operation  ia  at  times  readily 
eSected ;  at  others,  repeated  trials  have  to  be  made.  After  a  failure  of  \Am 
kind,  it  not  un{requently  bas  been  fouud  that  the  uterus  haa  Bpontaneonaly 
reotified  iteelf,  or  that  the  desired  effect  haa  been  obtained  by  the  intro- 
duotion  into  the  vagina  of  a  hydrostatic  bag  or  elastic  ring  peasarj.    Ko 
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doubt  the  mauipulation  in  the  fulUe  attempts  m&j  have  modified  tbe  con- 
ditions  that  caused  the  incarceration,  but  the  fact  that  means  bo  eimple 
bave  eflected  replacement,  after  careful  taxia  hae  failed,  is  interesting  and 
instructive.  The  leasons  it  teachea  are,  that  tbe  difficult^  ia  most  casee  is 
not  to  be  overcome  ali  at  once  by  strenuous  efTorts ;  that  the  primaiy  idea 
under  which  to  work  is  not  to  secure  immediate  elevation  of  the  fundus 
above  the  brim,  but  to  correct  the  version  and  prolapse ;  efTect  thifl,  even 
partially,  and  nature  will  likely  do  the  reat.  To  accompliab  the  Deceseary 
rotation  of  the  uterua  upon  iteelf  with  a  mimmum  of  force,  two  forces  are 
required :  one  acting  upwards  on  the  body  of  the  uterua,  the  otber  downw&rd8 
on  the  cemx.  The  latter  is  the  more  difficult  to  apply.  Through  a  thia 
abdominal  wall  presaure  niay  be  applied  externally  above  the  puhis,  or  the 
finger  interDally  may  exert  sufBcient  pressure  on  tbe  eerviz,  but  it  is  difficult 
to  get  a  purchase  in  tbis  manner.  Failing  these,  a  hold  may  be  taken  of  the 
anterior  cervical  lip  with  a  button  volaelluni ;  it  does  not  wound  the  surface, 
but  no  great  force  should  be  eierted,  lest  the  tissuea  be  torn.  It  is  not  the 
amount,  but  the  direction  of  the  force  that  is  effectuaL 

Very  instructive  also  are  the  good  results  obtained  by  ProfesBor  Playfair, 
wbo  used  a  hydrostatic  bag  in  the  višina,  and  by  Profcssor  Japp  Sinclair, 
who  introduces  an  ordinary  watch-spring  ring  pe8sary.  He  reports  fifteen 
coDsecutive  cases  witbout  a  failure.  Now  such  Instruments  cannot  ezert  a 
force  sufficient  of  itself  to  elevate  the  fundus,  such  as  is  artificially  applied  in 
the  ordinary  taxis.  An  elastic  pessarj  lying  in  tbe  vagina  may  exert  some 
pressure,  but  the  direction  is  backwajd8  towards  the  hollow  of  the  sacrum, 
not  upwards  towards  the  brim.  Then  again,  in  seeking  to  explaiD  their 
action,  tbe  fact  must  not  be  lost  eight  of,  that,  after  a  futile  attempt  at 
rectification,  the  natural  proceases  have  spontaneously  righted  the  uterua. 
It  iB  the  latter  that  are  tbe  active  agents :  the  action  of  a  pessarj  is  paseive. 
A  pesBary  is  not  a  lever,  as  bas  often  been  supposed ;  it  may,  however,  act  as  a 
fulcrum.  During  pregnancy,  the  natural  forces  nornially  tend  to  elevate  the 
fundus,  even  when  retroverted ;  but  in  certain  cases  this  tendeQCy  is  reverBed 
— the  cervix  is  elevated,  the  fundus  is  more  and  more  depressed.  Tbe  factor 
in  Buch  cases  that  has  beea  hitherto  disregarded  is  in  ali  probability  the 
varjing  degree  of  prolapse  that  is  associated  with  the  retroversion.  By  the 
introduction  of  artificial  support  from  below,  the  tendeney  to  movement  in 
the  wrong  direction  is  corrected,  and  the  natural  powera  bo  euforced  rectify 
the  malposition. 

The  disastrous  eflects  that  occasionally  bave  been  met  with  anse  from 
carelesBuess  in  examination,  and  late  recoguition  of  the  real  nature  of  the 
čase.  The  more  the  above  facts  are  recognised,  the  less  Btrenuous  will  be 
tbe  attempts  at  immediate  rectification,  and  rarer  the  occurrence  of 
irreducible  cases. 

Irreduciblt  Jielro-diiiplacemfnt.~-WHh  the  present  greater  appreciation  of  the 
v&lue  of  rest,  the  use  oi  antesthetics,  and  the  greater  knDwlea^  of  the  natural 
powers,  aided,  it  maj  be,  to  overcome  the  obstruction,  it  must  mdeed  be  r&re  to 
meet  with  a  čase  that  must  be  pronounced  irreducible  and  demands  further  inter- 
ference.  Vet  such  cases  have,  ajid  posBibiy  iiiay  again  occur.  Strong  adhesions 
may  be  the  cause.    Left  unreduced,  serious  consequencee  are  certain  to  arise. 

Abortion  may  be  induced  ;  but  the  conditions  render  the  operation  difficult  and 
liable  U>  beincomplete,  and  tobefoUoved  by  iaflamination  and  sepsis.  Olshaasen 
and  otherB  have  removed  the  whoIe  uterus  by  the  vasiaal  method.  But  in  the 
preseut  day,  if  the  more  rational  methods  nave  failed  and  urgent  syiDptomB 
threaten,  ci£liotomy,  separation  of  aoy  adhesions,  and  pulling  up  the  uterus,  is 
undoubtedlj  the  preferable  operation,  and  one  that  may  not  interrupt  the 
pregnancy,     Thia  has  been  done  eleven  tlmes  by  Jacobe,  auroIy  in  aome  eases 
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ODDeceflsarilj,  and  once  by  Murdoch  Cameron  of  Glasgow,  and  others.  But  cases 
reqvtring  aucK  »  proceediog  m  ust  be  very  mre. 

Bacculation  or  the  Gravid  Utebtis. — Partial  Retroveriion  or  Fkxion.—la 
Uie  advanced  months  of  pregnancv,  cases  are  at  rare  times  met  with  where  the 
cervis  uteri  ta  displaced  upwards  cfose  behind  or  &bove  the  3ymph7si9,  difficult  to 
reach,  and  the  pelvia  occupied  by  a  tumour  which  careful  esamination  proves  to 
be  the  po3t«rior  uterine  wa1l  containing  the  preseoting  part  of  the  fcetus,  whUst 
above  the  uteriDe  body  aad  contents  fonn  a  well-inark«i  abdominal  tumour. 

The  condition  can  be  realised  by  supposin^  a  retroverted  presnant  uterus 
vhich  bas  been  but  partially  righted,  the  cerviz  high  up  behind  tne  pubis,  the 
Iower  part  of  the  posterior  wall  remaining  in  its  abnonnal  position,  whilBt  the 
»nterior  wall  has  been  developed  and  stretcned  sufficientlj  to  allow  the  upper  pole 
of  the  foetal  body  to  riae  into  the  abdomen. 

Such,  too,  is  the  probable  origin,  io  some  cases,  of  the  condition.  It  has,  how- 
ever,  been  found  associated  with  an  ovarian  tumour  (Croom),  and  with  fibroid 
tumours  of  the  uteruB  (Diihrssen  and  Munro  Kerr).  Scanzoni  has  obaerved  it 
nlong  vrith  pendulous  abdomen,  to  which  condition  he  ascribes  it. 

i*resBUre  ejmptoms  are  liable  to  be  troublesome.  Bamea  reporta  a  čase  where 
the  ureters  became  involved. 

Spontaneoua  rectification  has  been  observed  before  and  also  during  labour. 
The  pelvic  tumour  has  alao  been  successfullf  pushed  up,  and  the  cervix  brought  to 
ita  norma]  position,  during  gestation,  Labour  msy  not  ensue  till  f  uU  term,  but  h 
liable  to  be  premature. 

An  analogous  condition  afiecting  the  anterior  wall  may  be  met  with.  The 
cervis  is  then  far  back  and  drawn  upwards— to  be  reached  only  by  tntroduction 
of  the  hand  into  the  vagina  under  aniesthesia.  Such  cases  have  been  mistaken 
for  pathologitud  occlusion  of  the  os,  and  the  cervix  incised. 

If  reduction  has  not  been  efTected  before  labour  sets  in,  tlie  first  stage  is  certain 
to  be  protracted.  The  uterine  force  cannot  act  directly  on  the  os  uteri.  The  pre- 
aenting  part  should  be  pushed  up,  artificial  dilatation  of  the  os  used,  and  the 
anterior  lip  dra'wn  forvani  or  the  posterior  pushed  back,  accordin^  to  the  condition. 
Version  or  the  forceps  may  be  employed,  careful  support  being  given  to  the  cervix 
during  eztraction. 

Pathological  Changes 

Cakcer  of  the  UTEKU3  AND  Pregnancv. — During  the  child-bearing 
period,  cancer  of  the  hod^  of  tbe  uteruB  is  very  rare :  pregnane;  in  thia 
condition  probably  never  occure.  If  it  did,  an  earlj  abortion  woiild  almost 
certainly  tesnit,  and  would  lil£ely  be  uorecognised,  as  the  pain  and 
hsemorrhage  would  be  assigned  to  the  pre-ezisting  diaease,  and  the  evidence 
of  the  conception  lost  in  the  dischaiges. 

The  same,  in  aH  probability,  often  happens  wheii  the  eerviz  alone  is 
involved.  But  that  pregnancy  maj  occur  under  this  ooodition  and 
advance  to  the  full  term  tbere  ia  but  too  ample  evidence. 

To  the  medical  attendant,  a  čase  of  pregoaac;  complicated  by 
carcinoms  of  the  aeTvix  uteri  muBt  be  throughout  a  cause  of  anzietj,  bo 
DumerouB  are  the  risks,  and  uncertain  the  course  of  geatation  and  progress 
of  the  diflesse.  At  the  same  time,  the  conditionB  and  results  in  different 
cases  are  so  varied,  that  it  is  difhcult  to  arrive  ab  any  reliable  concluaions  to 
guide  in  determining  what  in  a  special  čase  will  be  best  for  the  patient.  An 
analysis  of  a  large  number  of  cases  is  the  onIy  reliable  aid.  This  will  be 
found  in  a  valuable  paper  by  G.  Emest  Herman  in  the  London  Ohatetrical 
Trantactions,  voL  xx.  p.  191,  1878.  Sine«  it  wa8  written,  however,  the 
advance  of  surgical  techDique  aad  skill  has  modified  some  of  the  condusiona 
snivedat. 

It  is  DOW  genera11y  accepted  that  pregnancy  stimulates  the  activity  of 
the  morMd  groicth,  though  ab  one  time  the  opposite  wa8  believed.  Whether 
the  pT^:Dant  štabe,  apart  from  any  injurious  elfect  of  labour,  hastenB  or 
retoras  tbe  general  constitutional  changes  which  directly  lead  to  a  fatal 


,yCoogle 


44        PEEGNANCT:  AFFECTIONS  OF  GENERATIVE  OEGANS 

iasue,  has  not  been  determined.  Certainly  the  presumption  ia  that  the 
prognoBis  would  be  more  favourable  without  the  pregnaccj,  and  not  made 
wor8e  b^  the  geetatioo  beiDg  ended.  The  improvement  that  has  often  been 
obBerved  after  the  puerperium  is  past  aupports  thja  view. 

The  fraqueiicj  of  aborlions  and  of  sHll  hi/rths  is  increased,  and  labour  is 
more  apt  to  be  premature ;  the  proapecta  of  the  child  are  therefore 
oonsiderablj  leasened.  These  considerations  muat  have  weight  in  con- 
sidering,  in  a  caae,  the  advi8ability  of  artificially  emptjing  the  uterua 

In  the  early  months  of  pr^naocj,  and  in  an  early  atage  of  the  diBeaae, 
where  one  otherwiBe  would  recomrnend  hysterectomy,  the  exiBtence  of  the 
pregnancy  should  be  no  barrier  to  the  operatton.  Delaj  is  dangerous,  as 
by  the  tirne  the  child  is  viable,  the  disease,  as  has  happened,  may  bave  bo 
advanced  as  to  contra-indicate  any  attempt  at  removal  of  the  oi^n.  Bat 
in  the  later  months,  if  the  child  haa  nearly  reached  a  viable  age,  aud 
h3rsterectomy  ie  deemed  suitable,  the  motber  should  take  the  risk  of  a  ehort 
delay  rather  than  whoUy  de8troy  the  chanc6S  of  the  child. 

Wbere  hy8te)rectomy  is  inadvisable,  or  the  consent  of  patient  and  Irienda 
is  refused,  it  may  be  possible  to  remove  the  gieater  part,  if  not  aU,  of  the 
diseaaed  stmcture  ■where  it  ia  Btill  circumsoribed  and  the  neighbouring 
tiaaues  are  not  infiltrated.  The  dangers  are  not  greater  than  in  the  non- 
gravid  condition,  and  the  riak  of  inducing  abortion  has  proved  to  be  slight. 
The  prospects  of  the  patient  are  greatly  improved ;  geetation  may  go  on  to 
ftiH  term,  and  end  in  a  labour  eaaier  than  otherwi8e  it  would  have  been. 
Even  if  abortion  did  follow,  it  ia  the  step  which,  without  the  operation, 
might  be  advisable.  It  is  now  generally  accepted  that  before  the  aijtth 
montb,  where  the  diseaae  caonot  be  whoIly  removed,  the  induction  of 
abortion  oCfers  the  best  chance  to  the  motber. 

The  tolerance  of  the  pregnant  uterua  to  operations  on  the  cervir 
enablea  one  to  meet  a  complication,  wheie  it  has  been  decided  to  aUow 
gestation  to  run  its  course.  Severe  or  repeated  hsemorrhageB  may  8erlously 
aSect  the  patienfa  atrength.  The  rngged  and  chec!By  surface  can  be 
removed  with  the  curette,  well  into  the  canal,  but  not  to  interfere  with  the 
intemal  ob  and  membraueB,  and  the  eavity  thereafter  plugged  with  iodoform 
gauze.  The  bleeding  can  in  this  way  be  checked,  and  the  pain  from  whicb 
the  patient  has  suffered  is  often  relieved. 

In  thuB  operating  on  the  cervix,  even  when  removing  conaiderable 
portions  of  the  dibeaeed  stmcture,  bleeding  ia  aeldom  considerable,  and  ia 
easily  restraiiied  by  preaaure  of  the  tampon. 

When  the  pregnancy  has  advanced  bejond  the  si^th  month,  one  of  three 
couraes  can  be  adopted : — 1.  To  induce  premature  labour ;  2,  To  wait  till 
labour  euBuea  spontaneouely,  and  then  meet  the  diCBculties  aa  theyarise; 
3.  Ctesarean  section  ^rheo  labour  begins,  or  previou8ly  at  a  determined 
tirna  The  position  of  the  latter  operation  is  very  diSerent  from  what  it 
wa8  ten  yeara  ago.  It  can  now  be  performed  with  comparative  Bafety.  It 
ia  no  longer  the  last  resort  where  it  is  impoesible  to  deliver  the  patient 
by  other  meanB,  but  is  to  be  preferred  in  ali  caees  where  delivery  by  the 
natural  paasages,  though  poeaible,  is  certain  to  entail  the  dangera  of  a 
protracted  labour  with  much  bruising  and  tearing  of  the  tlssuea.  The 
interests  of  the  child  also  are  better  safeguarded, 

The  question  of  treatment,  therefore,  turns  on  forecasting  the  probable 
difficulties  of  the  labour,  aud  the  prospect  of  life  to  the  motber  should  she 
aurvive  the  confinement. 

When  the  morUd  grovitk  is  limited  and  a  fair  portion  of  the  cervioal 
tiaaue  is  free,  the  anticipatlon  of  difficulty  is  not  great.    It  has  not  in- 
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ti:eqoentl7  been  foand  that  wheii  fiven  the  whole  dicumference  of  the  os 
uteri  w&B  involved,  dUatatiou  hae  been  acoomplished  by  tbe  natural  efforts, 
tardil^  it  maj  be,  but  8ucx!e88fully,  and  the  patient  made  a  good  recoverj. 
It  woald  appear  that  difficult^  in  full  dijatation  doea  not  depend  upoD  the 
extent  oi  aize  of  the  growbh  bo  muob  as  upon  ita  consisteace ;  if  the  cancer 
gTowth  be  soft,  and  the  aurrounding  tissues  but  Uttle  involved,  it  wi]I  not 
offer  niuch  resiatance  to  the  uterine  force,  aided  if  need  be  by  the  foicepa. 
The  expansion  in  most  caaeB  is  finally  attained  hj  fUsuring,  and  this  doea 
not  seem  to  increaee  the  dangers  to  tbe  motber. 

Following  thia  indication  of  nature,  ineitions  with  scisaors  have  been 
made  with  marked  benefit,  and  are  prohably  to  be  preferred  to  trusting 
wholly  to  Bccideot.  This  procedure  bas  provod  moie  reliable  and  safer  than 
attemptB  to  dilate  witb  indiarubber  bage. 

Tbere  are  csaea,  however,  where  the  riska  likelj  to  be  enoountered  are 
more  hazardoua  than  the  Ccesarean  operaiion,  eapeciallj  where  the  morbid 
growth  ia  extensive  and  haid,  or  tbe  neighbouring  tissues  are  infiltrated. 
In  no  C8S6  sbould  tbe  decision  be  made  to  trust  to  natural  efTorts  wlthout 
a  careful  examination  per  rectum,  as  well  as  by  the  vf^ina ;  much  more 
information  can  tbus  be  gained  of  the  amount  and  consisteoce  of  the  parta 
InTolved. 

It  sbould  be  noted  that  in  labour  it  has  .at  times  been  posaible  to 
remove  considerable  portions  of  tbe  cancerous  growth  without  injurious 
effect,  and  labour  in  this  way  accomplished.  Successful  cases  have  been 
recorded,  butjalso  uuBuccessfuI,  and  in  these  the  feeling  must  be  that  in  tbe 
preeent  daj  Cseaarean  section  would  have  been  preferable. 

It  bas  been  ai^ed  that  in  cases  where  diOicuIties  are  likely  to  be  met 
from  the  Btate  of  tbe  cerns.,  premature  lahour  ebould  be  induoed,  as  tbe 
obstructioD  will  increase  ratber  than  lessen  bj  waitiiig,  and  the  fcetal  head 
will  be  larger.  To  the  mother,  aay  benefit  to  be  gained  is  sligbt,  wbilst  to 
the  cbild,  wboBe  claims  are  now  paramount,  the  risks  would  be  increased  hj 
prematurity  and  the  difBoult  delivery.  Csesarean  section  conserves  ita 
inteiest,  and  can  be  done  if  the  dreaded  increaae  in  the  obetniction  has 
occurred,  and  is  to  be  preferred  where  otherwiBe  craniotomy  ia  the  only 
resource.  In  the  milder  cases,  forceps  are  safer  to  mother  and  chUd  than 
tuming. 

FiBROlD  TuMOURS  AND  Prkonanct. — Small  round  myomata  are  often 
preeent  in  the  pregnant  uterus,  and  cause  no  trouble.  Even  wben  miiltiple, 
if  distribnted  and  not  maaeed  together,  or  if  aingle  and  of  moderate  aize, 
they  niay  not  influence  the  pregnancy  or  complicate  labour,  provided  they 
do  not  diatort  the  uterine  cavity  or  obatruct  the  passages,  and  no  untoward 
cbange  occurs  such  as  described  beIow.  These  cases  do  not  call  for  inter- 
ferenoe.  Uterine  action  ia  not  impaired,  as  bas  often  been  stated ;  but 
tbere  is  risk  of  malpresentationa  Htemorrhage,  too,  ia  likely  sbould  the 
placenta  be  attached  in  the  situation  of  the  tumour.  The  bleeding,  in  such 
a  čase,  migbt  be  difficult  to  control ;  probabIy  this  ia  one  conditios  where 
paoking  the  uterine  caTity  would  be  preferable  to  the  ordinary  htemoatatic 


Difierent  ia  tbe  proapect  where  the  tumour  is  aituated  in  the  lower 
uterine  s^ment  or  cerviz,  and  lying  in  the  pelvis  or  immediately  above  the 
hrim,  dangerously  narrowlDg  the  canal,  or  preventing  the  fcetal  head  en- 
gaging  tbe  brim.  Caaea  have  been  recorded  where  a  tumour  so  aituated 
has  in  labour  been  drawn  up  by  uterine  action  or  puahed  up  by  tbe  atten- 
dant,  and  the  labour  succeasfullj  terminated.  So  fortunate  an  occurrence 
as  the  first  canuot  be  reckoued  on,  wbilst  tbe  use  of  strong  artificial  force 
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has  proved  injurious  or  futile  as  often  as  it  hae  beeii  auccesBfuL  If  the 
tumouT  is  in  the  anterior  waU,  it  maj  possiblj  be  drawn  or  pushed  up,  as 
this  accorda  with  the  natural  mechanifim  of  Ubour ;  but  in  the  posterior 
waU  no  such  natural  movement  takes  plače,  elevation  is  theu  poesible  011I7 
when  the  tiunour  is  peduDCuIar,  and  such  a  condition  might  be  infeired 
wheQ  it  is  kDOwn  from  a  recent  vaginal  examinatiou  that  previouslj  no 
tiimour  occupied  that  situation. 

The  presence  of  uterine  fibroids  is  recogniaed  as  a  cause  of  repeattd 
hcemorrhtiges  during  gestation,  and  also  of  abortion.  When  the  uteiine 
cavitj  is  diBtorted  by  the  mass,  or  the  cervix  involved,  much  difficultj  may 
be  eiperienced  in  completelj  emptying  the  uterus.  When  curetting  has 
been  aecessarj,  or  there  is  fear  that  small  portions  of  membrane  have  been 
retained,  thorough  wa8hing  out  the  uterus  should  be  repeated  daily  till  ali 
riak  is  past. 

Uterine  myomata  increaae  in  size  with  the  growth  of  the  uterus,  and 
vrhen  ali  goes  well  they  share  in  the  process  of  involution.  But  during 
this  growth  aerlous  effects  may  ensue,  causiag  much  suSering,  and  even  ec- 
dangering  life.  Some  are  purelj  mechanical ;  others  ate  due  to  pathological 
ohanges. 

Preature  Spmptoms. — £xhausting  pain,  obstruction  of  bowe]  or  bladder, 
or  local  cedema,  may  set  in.  The  relation  of  a  mtfoma  to  the  lower  segment 
or  to  the  pelvis  may  change,  so  that,  whil8t  at  an  early  period  of  pr^- 
nancy  no  obstruction  wa8  indicated  because  of  the  high  poeition,  yet  before 
full  term  is  reached  it  may  have  descended  so  as  dangerously  to  narrow  the 
canoL 

Pathological  changes  in  the  myomata  not  infrequently  occur.  The 
rapidity  of  the  groteth  may  be  out  of  ali  proportion  to  that  of  the  uterus. 
The  tumour  takes  on  an  independent  action,  leading  to  pathological 
changes  in  its  structure — softening  or  cystic — and  to  morbid  action  in  con- 
tignous  tissues,  especially  peritonitis  with  adhesions.  The  tumour  iDay 
continue  to  grow  after  delivery,  or  degenerative  or  septic  changes  ensue, 
wlth  con8equent  blood-poisoning,  or  extreme  emaciation  as  in  malignant 
affections. 

Subserous  pedurtculated  myomata  are  eBpecially  llable  to  degenerative 
changes,  and  to  contract  adbesions  to  neighbouring  organs — probably  from 
twi8ting  of  the  pedicle  or  other  interference  with  nutrition  whilst  under 
the  stimulus  of  pregnancy.  They  are  apt  to  sUp  down  into  the  pelvis 
behind  the  uterus,  or  to  one  side,  aod  form  a  formidable  complication  in 
labour.     Their  treatment  will  be  discussed  later. 

Obstruction  to  the  passt^e  of  the  child,  then,  is  not  the  only  point  in 
the  determination  of  the  question  of  interference.  The  liability  of  patho- 
logical changes  in  the  tumours  adds  fresh  compUcations.  Undue  rapidity 
of  growth,  softening,  or  inequality  of  consistence,  are  important  elementa 
that  of  themselves  may  warTant  operation ;  stili  more  if  the  wDman  is  ez- 
hausted  by  pain  or  aickness,  febrile  attacks,  or  emaciation, 

Treatment. — The  improvements  in   surgical   technique,  the   increased 

1 i.j ijjjmj  |jy  abdominal  sections,  aod  the  greater  attention  paid  to 

n  recent  years,  have  con8iderably  modified  the  opinions  and 
in  v(^e  in  previous  times.  In  this  paper  the  endeavour  has 
the  basis  upoD  which  the  que8tion  of  interference  is  based; 
mode  of  operation  must  vary  from  time  to  tirne  as  eiperience 
mouB  pointa  aa  to  treatment  have  been  referred  to  above;  the 
:  in  accordance  with  the  reaults  of  the  operationa  recorded 
it  twenty  years.     Details  of  the  operations  cannot  be  discussed. 
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Ab  indicated  above,  there  are  csases  that  m&j  be  alIowed  to  advauca  to 
fuU  term.  In  these  unespected  difficultiea  raaj  arise  in  the  course  of 
labour.  It  ebould  be  borne  in  mind  that  a  protracted  labour,  complioated  b^ 
mjoma  ended  with  difficulty  b j'  veraion,  forceps,  or  embryuloia,  is  as  dangerouB, 
if  not  more  so,  than  Cseaareau  section,  or  Porro-Cseaarean  opeiation  per- 
formed  under  favourable  ciroumstancea — that  is,  before  the  patienfs 
strength  has  beea  ezfaaasted,  or  futUe  or  protracted  attempta  at  deliverj 
have  been  made. 

"On  reTiewlng  Lefour's  cases,  we  find  that  of  66  irhich  terminated  unasaisted, 
32  eoded  fatallj,  or  a  mortality  of  48'4  per  cent.  Of  30  cases  of  versions,  SI  died, 
or  60  per  cent;  while  the  percentage  mortalitv  attached  to  forceps  and  em- 
bryotomy  is  251t  and  56"5  rospectively."— Dr,  John  Philips,  £.  M.  JoumaZ, 
Jane  SI,  1888. 

Induction  of  abortion  or  of  prefiiature  labour  natuially  suggeats  itself 
as  the  leaet  fonnidable  operatlon.  Ezperience  has  Bhown  that  it  is  not  so, 
especially  wheie  the  caTity  ia  diatorted.  The  placenta  is  Uable  to  be  re- 
tained,  and  in  aome  casea  it  bas  been  impossible  to  reach  it  hj  the  hand. 
The  tumour  maj  alao  make  the  use  of  ovam  forceps  or  the  curette 
eitiemelj  difBcult.  The  risk  of  eepticEemia  is  great.  It  is  not  an  opera- 
tlon to  be  adopted  without  careful  consideration.  Moreover,  a  Bub8equent 
operatlon  wiU  in  ali  likelihood  be  necessaij. 

Bemoval  of  the  Tutnours  during  Ftegnancj/. — The  advance  of  surgery 
has  now  provided  the  means  of  averting  the  dangers  that  are  immlnent 
and  allowing  the  pregnancy  to  advance  to  term.  According  to  their  rela- 
tion  to  the  uterine  walls,  tumours  have  dow  been  succossfullj  removed  by 
several  ekilled  operators,  and  In  a  large  proportlon  of  these  without  inter- 
luptlng  the  course  of  geetatlon.  Feduncular  mjoma  that  are  growing 
rapldly,  or  undergolng  change  in  structure,  or  causing  pain,  should  always 
be  removed,  The  pedicle  is  liable  to  beoome  twisted.  Myotomy  in  the  anb- 
serous  form  has  in  a  few  cases  been  done,  but  It  involves  much  greater 
riska. 

When  the  local  or  conetitutional  disturbances  are  severe  and  threaten 
to  be  serioue,  by  caliotomy  the  conditlon  can  be  esactl;  determlned.  Caaes 
have  ocourred  wbere  a  peduncalar  or  otherrrise  accesalble  tumour  has  been 
found  and  removed,  the  urgent  sjmptoms  relieved,  and  gestatlon  not  Inter- 
rupted.  In  other  casee,  it  prored  necessarj  to  remove  the  uterus  with  the 
contained  fcetus  intact,  "Muller'B  ablation."  When  uterine  conditions 
preclude  pregnancj  advancing  successfullj,  thls  operatlon  should  be  per- 
formed  early.  It  has  aiforded  better  results  In  skllled  bands  than  other 
operations  in  the  later  montb& 

Whev.  the  fcetus  kos  retiehed  a  viable  age,  induction  of  labour,  wlth  a 
poasible  difficult  deliverj,  has  not  glven  good  results.  No  advantage  is 
thuB  to  be  galned.  When  there  is  room  to  hope  for  a  favourable  delivery, 
natural  labour  may  be  waited  for.  If  there  Is  a  fair  probability  of  sucoess 
with /orcep«  they  may  be  cautiouslj  used,  but  not  long  persisted  In.  The 
čase  is  different  from  ordlnary  narrowed  brim.  The  pressure  on  the  resist- 
ing  struotures  has  caused  Bubsequent  eloughlng  and  disintegration  with 
septicsamia.  The  queBtion  of  attempting  to  push  an  obstructing  tumour 
out  of  tbe  way  has  already  been  discussed.  TurRA)urs  acceamble  per  vaginam 
have  been  removed  during  labour.  Such  cases  muBt  be  lare.  In  judging 
of  the  adviBability  of  maklng  the  attempt,  it  muBt  be  remembered  uiat, 
though  Bucce^ful,  and  the  laoour  terminated,  the  uterus  ia  left  in  a  condi- 
tion  where  metritia  and  peritonitia  are  most  liable  to  oocur.  Feduncular 
tumours  from  the  interior  of  the  uteruB,  when  found,  should  be  removed. 
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Cagartan  teetion,  or  Parro'»  operaHon,  at  times  comu  to  be  the  onlj  re- 
flource  to  eave  tbe  woman'B  life.  The  mortalitj  in  the  past  bas  been  great ; 
bat  this  bas  been  largely  dne  to  the  fact  tbat,  in  the  majoritj  of  cases,  the 
opeiation  has  been  done  otUj  after  the  patient  haa  been  brought  into  a  veij 
imfoToniable  state  hj  delaj  and  other  unsuccessful  attempts  at  delivetj. 
If  performed  onlj  as  a  selective  instead  of  computaory  operataon,  the  ohanoes 
ara  greatl;  improved.  Simple  Csesarean  seotioa,  under  the  cironmstances, 
inTolves  greater  riskB :  from  the  utenis  being  left,  a  8ubseqaeut  operation 
might  b^me  necessar^,  and  there  is  a  poeaibility  that  the  womaa  m^ht 
^ain  become  pregnaat.  The  Poiro-Ciesarean  is  in  eveT7  wa7  preferabla 
The  onlj  condition  where  it  wouId  be  impoesible  is  where  the  oerviz  is  00 
ioTolved  in  the  morbid  growth  that  a  stump  cannot  be  formed.  Tbe 
Caesarean  section  alone  muet  then  suffice.     (See  aleo  voL  viii  p.  537-) 

OVARIAN  TUKODHS  IN  Pregsanct. — An  ovarian  tumour  constitutes  a 
formidable  aad,  as  seen  from  the  large  number  of  casea  recentlj'  publiehed, 
a  not  uncomnion  complicatioa  of  pregnane^.  An;  of  the  forms  of  ovanan 
tumour  maj  be  met  with,  but  the  relative  frequency  of  the  varions  kinds 
IB  eomewhat  different  in  pregnane/.  The  proportion  of  dermoid  tamoars, 
foT  ezample,  ia  much  greater  than  in  the  non-pregnant.  According  to 
Olshausen,  they  constitute  about  3^  per  cent  of  ali  cases,  while  in  a  series 
of  700  cases  associated  with  pregnancy  the  tumour  proved  to  be  a  aimple 
or  multilocular  cjat  in  477,  a  dermoid  in  165,  sarcomatous  or  carciuomatous 
in  40,  and  in  18  a  fibroma  or  solid  adenoma.  Varioiis  reaaons  have  been 
assigned  for  tbe  disproportionate  number  of  dermoid  tumours ;  but  what- 
ever  the  explanation,  the  fact  ie  important,  as  they  form  a  more  serions 
complication  of  pregnancy  than  the  ordinarj  cy8tio  forms,  owiDg  to  tbeir 
greater  liabilit;  to  cause  infiammatory  Bymptoma 

When  associated,  pregnancj  and  ovarian  tumour  react  iinfavourabl/  on 
each  other,  and  their  reciprocal  effeote  are  of  clinical  importanoa  The 
preseuce  of  the  tumour  undoubtedlj  predisposes  to  premature  interniption 
of  the  pr^nancy,  but  this  tendenoj  has  been  much  ezaggerated.  At  anj 
rate,  it  is  ezceptional  for  abortion  to  occur  if  the  tumour  iteelf  escapes 
complicatioDS.  In  several  caaes,  incarceration  of  the  uterus  has  been  caused 
hy  an  ovarian  tumour ;  while  in  the  end  of  pregnaEcy  the  tumour,  more 
particularly  when  large,  may  prerent  the  head  from  entering  the  pelvic 
Drim.  Even  the  largeet  tumours  do  not  seem  materially  to  interfere  witb 
the  development  of  the  foetus.  On  the  other  hand,  pregnane;  predisposes 
in  a  marked  degree  to  the  various  accidents  to  which  ovarian  tumours  are 
liable.  For  esample,  torsion  of  the  pedicle  cyat,  suppuration,  and  ruptore 
are  relatively  much  more  frequent  tfaan  apart  from  pregnancy.  It  is 
sometimes  aeserted  that  tbe  growth  of  ovarian  tumours  is  accelerated 
during  gestation,  but  theie  is  no  evidence  to  8how  that  pregnancy  ezercises 
any  uniform  iufluenc«  in  this  direction.  Stili  leas  do  the  facte  support  the 
Tiew  advanced  bj  WerQiGh  that  pregnanQy  causes  malignant  degeneration 
in  previou8ly  benign  grovtha. 

Tbe  Bymptom8  to  which  an  ovarian  tumour  givee  rise  in  tbe  courae  of 
pregnancy  are  extremely  variable,  and  depend  laxgely  on  the  presence  or 
ahsence  of  complications.  In  many  cases  there  are  no  symptoms  beyond 
those  of  pregnaDcy,  and  from  firet  to  laet  there  may  be  nothing  to  suggest 
to  the  woman  the  exi8teoce  of  a  dangerous  complication.  More  often, 
however,  a  careful  inquiry  wiU  elicit  some  unusual  featurea  "VVTiile  there 
may  be  8imply  an  exaggeration  of  one  or  other  of  the  recogniaed  8ymptomB, 
oecaaional  attactcB  of  pain,  of  longer  or  shorter  duration,  are  frequently 
complained  of  in  the  region  of  the  a^ected  ovary.    Distnrbanoea  of  micturi- 


,y  Google 


PKEGNANCT:  AFFECTIONS  OF  GENEEATIVE  OEGANS        49 

tion  are  especiallf  common  in  the  earl;  months ;  and,  in  the  caae  of  lorge 
tumouTB,  we  find  evidencee  of  meohanical  disbeosioa  in  cedema  of  the  legs 
or  abdominal  wall,  in  the  disturbed  digeative  functiona,  or  in  an  embarrasa- 
ment  of  the  respiration  which  niay  be  bo  great  as  to  demand  speedj  relief. 
But  it  is  when  complications  of  the  tumoui  euperreiie  that  we  get  the  most 
BeriouB  and  charaoteristio  simptoma.  The  clinical  featnree  of  these  are 
identical  with  the  same  attacks  in  the  non-pregnant.  Peritonitic  attacke 
aro  especiallj  common,  and  occurring  during  pregnane^  ahould  alway8 
suggoBt  the  posBibility  of  ovarian  diseaae. 

The  recognitioD  of  an  OTarian  tumour  during  pregnancy  preseotB,  as  a 
rule,  no  great  difficultj,  and  must  rest  on  the  uaual  pb^sical  eigns.  On 
inspection  a  double  tumour  will  often  be  observed,  and  this  will  be  readily 
confirmed  by  palpation  and  bimanual  esamination.  It  is  where  the 
tumour  is  TeT7  large  that  the  difficulties  are  greateat.  The  abdominal 
edgns  of  pregnancj  may  then  be  entirely  obscured ;  and  even  witbin  a  few 
weeka  of  term  it  may  be  impoaaible  to  feel  the  fcetal  parts  or  to  hear  the 
fcetol  heart  scunds.  It  will  often  be  possible,  howeTer,  to  make  out  the 
cbaracteristic  uterine  contractiona.  An  important  aid  to  diagnosis  is  to  be 
found  in  the  method  employed  by  Schroeder.  During  bimanual  esamina- 
tdon  he  fizes  the  cervix  uteri  with  a  voleellum,  which  is  manipulated  by  an 
aaaiBtant,  and  thus  helps  in  the  diSerentiation  of  the  two  tumours. 

Many  mistakes  in  the  diagnosis  of  thie  complication  have  been  made 
&om  not  attaohing  sufficient  weigbt  to  the  signs  and  8ymptoins  of  preg- 
nancy  whiQh  W6re  present.  In  a  patient  with  ovariaD  tumour  auppresdon 
of  menstniation  sbould  always  suggest  pregnancj.  In  the  absence  of 
abdominal  aigna  the  Tarious  sTmptoms,  and  the  vaginal  signs,  more 
especially  the  characteristic  chuiges  in  the  cerviz,  have  an  increased 
importance. 

The  asaociation  of  pregnancy  with  an  ovarian  tumour  will  alwayB  be  a 
oause  for  annety.  Thougb  many  cases  pasa  through  pregnanoy  and  the 
puerperal  period  without  accident  or  even  withont  inconvenienee,  ezperi- 
ence  8hows  that  this  is  exceptioQal,  and  that  "  there  is  no  8ecurity  against 
some  formidable  oatastrophe."  In  a  large  series  of  cases  collected  by  the 
writer  the  matemal  mortality  wa8  nearly  20  per  cent,  and  even  this  would 
have  been  much  higher  but  for  operation  undertaken  on  the  development 
of  nrgent  symptoms.  The  danger  lies  in  the  poHaibility  of  oompHcations : 
and  tJiese  may  be  anticipated,  in  more  or  less  severe  form,  during  pregnaucy 
or  the  puerperal  period  in  nearly  every  second  coae.  The  nust  common 
complioation  of  the  tumour  is  toraion  of  its  pediule,  which  is  met  with  in 
over  12  per  cent  of  the  cases. 

Treatment. — l^ithin  recent  years  the  treatment  of  ovarian  disease  in 
pregnane;  bas  uudei^ne  great  ohange.  TiU  lately  it  waa  the  practice  to 
avoid  interference  in  the  abaence  of  any  nrgent  Bymptom ;  and  where 
remedial  measuies  were  demanded,  either  to  aspirate  the  tumour  or  to 
induce  premature  labour.  These  methods  are  now  diacarded  or  reserved 
for  exceptional  cases ;  and  it  is  generally  held  that  the  best  treatment, 
wheu  an  ovarian  tumour  is  found  to  complioate  pregnancy,  is  immediate 
ovariotomy.  It  can  be  8bowu  that  ovariotomy  gives  better  immediate 
reaulta,  for  mother  and  child  aa  well,  than  either  non-interference  or  aspJra- 
tion  of  the  cyBt,  while  at  the  same  tirne  it  relioves  the  woman  of  ber  diseaae. 
Tbongh  occaaionally  it  may  be  more  difScuIt,  ovariotomy  in  pregnancy  is 
in  no  way  more  bazardous  than  apart  from  pregnanGy.  The  mortalitv  in 
a  large  eeriea  of  cases,  includiug  thoee  fatal  caaea  in  which  some  complica- 
tion of  the  tumour  preceded  operation,  waa  only  3  per  cent,  vhile  pregnancy 
VOL.X  4 
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remained  undisturbed  in  over  70  per  cent.  Tbe  more  recent  casea  Bbow 
even  better  reBults. 

There  is  a  disposition  amocg  manf,  even  of  thoee  wbo  in  general 
advooate  oT&riotonij,  to  make  an  ezception  in  tbe  čase  of  small  tumouie, 
which  they  believe  may  be  safelj  treated  expectantly,  but  it  sbould  be 
noted  that  dangeroua  complications  are  qiiite  as  freqaent  in  tbe  emall 
tumouts  ae  io  tbose  of  lai^er  size. 

Aa  to  tbe  time  at  which  ov&riotomy  may  be  most  safel^  perfoimed, 
Dsime  concluded,  from  an  analyaiB  of  135  cases,  tbat  tbe  second,  tbird,  and 
fourtb  months  gave  tbe  beat  reaulta  for  tbe  mother,  and  the  tbird  and 
foorth  months  for  the  cbild.  A  larger  siirvey  Hhowa  that  the  opeiatioa 
may  be  performed  with  almost  eG[uaI  Bafety  for  mother  and  child  at  aQy 
period  of  gestation.  There  is,  in  fact,  no  elective  period  for  ovariotomy  in 
pregnancy.  Whenever  an  ovarian  tumour  is  detected  during  pr^nancy, 
no  matter  bow  small,  tbe  rule  sbould  be  to  advise  ita  immediate  remoraL 

AiTections  and  Complications  other  than  those  of  the 
Oenerative  Organa 


DiSORDBBS   OF — 

1 

PUUBONAET  DiSTUEBAHCBS 

Neevoos  Ststem  . 

50    ' 

Rknal  Affections 

DioBSTrvE  AND  Stmpathetic 

51 

Cdtaneods  Rashes 

Cardio-Vabculae  . 

53    1 

Vesical  Complications 

Blood  Changes 

54    1 

MeNTAL  CoUFUCATtONS  . 

SypHiLis 

55    ! 

See  also  ECLAMPSIA ; 

Chorea 

P^GNANCT,  INSANITT  OP. 

The  afFectiona  and  accidental  complications  of  pregnancy  will  uatutally 
inclade :  (A)  those  wbich  can  be  dl6tiQctly  traced  to  tbe  presenoe  of  the 
gestation,  and  which  may  be  one  of  three  classea:  (a)  Direct  resulte  of 
Bympftthetic  irritation,  as  sickness ;  nenroses,  or  patbolc^ical  ezaggerations 
of  the  phy8iological  conditions  of  pregiiancy;  (^)  Mechanical  results  of 
preseure,  as  from  some  uterine  dieplacement ;  (y)  Complex,  i.e.  partly 
neurotic,  partly  mechanical,  and  partly  obecure  nutrition  cbangea  produced 
by  the  pregnant  state. 

(B)  Those  whi(]h  may  arise  apart  from  pregnancy  or  are  graftied  upon  or 
are  independent  of  it,  but  which  aerioiiBly  interfere  in  many  oaeea  with  ita 
normal  course,  e.g.  the  specific  fevera 

It  ia  obviouBly  impoasible  to  classify  eaeb  symptom  or  diseaae  under 
one  of  the  above  beadings,  and  it  haa  been  deemed  preferable  to  give 
them  in  detail  under  the  vahoua  "  8yBtema  "  involved. 

I.  The  Nertous  Ststem. — Fregnancy  intensiSes  the  au8oeptibility  of 
the  nervouB  8yBtem;  aH  parts  of  it  are  liable  to  be  aETected.  Thus,  in 
considering  the  8pe<nal  sensea  we  may  meet  with  amblyopia  (apart  from 
nephritia),  hemeralopia,  deafneas,  perversion  of  taste  and  smeli,  and  loss  of 
one  or  botb.  In  the  psychic  state  we  meet  with  uDcertaiDty  of  temper, 
melancholia,  and  insomnia.  The  motor  tracts  are  rarely  involved.  Among 
vaso-motor  diatnrbancea  there  occur  neuralgias,  vertigo,  8yneope,  loeal  abiea- 
thesia,  pareaia.  There  are  also  the  reflex  symptoms  of  hiccough  and  cougb. 
AH  of  theee  complications  are  as  a  rule  lesa  noticeable  during  tbe  aecond 
balf  of  pregaancy  than  during  the  earlier  portion.  Locomotor  ataxy,  pro- 
gressive  museular  atrophj/,  and  gerieral  paralyeis  of  the  inaane  may  occaaion- 
ally  complicate  pregnancy.  but  so  far  as  can  be  aacertained  from  the  few  caaea 
reported  nothing  abnormal  in  tbe  oourBe  of  the  gestation  has  been  obserred. 
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Convviaiona  may  be  due  to  epilepsy,  hjsteria,  or  albuminuria  (see 
"  EcLAHPSiA  "  and  "  Nephritis  ").  Epileptic  seizures  are  not  attended  by  any 
interferencfl  with  the  courae  of  pr^nanc^.  It  i&  Baid  that  tbe  litB  may  ariee 
for  the  firet  tirne  during  this  condltion,  but  tbis  is  doubtful ;  tbere  is  no 
albnminaria. 

Among  the  more  important  instancea  oF  paralyses  are  paraplegia,  hemi- 
plegia,  and  paraljma  of  tbe  face  and  of  tbe  nerves  of  special  sense.  Many  of 
tbese  are  complicated  by  albuminuria.  Under  tbeBe  conditions  it  is  generallj 
advisable,  if  the  slbumin  doea  not  disappear  with  ordinarj  treatment,  to 
induce  laboui.  On  tbe  other  haad,  ali  of  them  may  be  due  to  a£fec- 
tions  unacoompanied  by  albuminuria,  Buch  as  in  cerebial  and  epinal 
hemorrhages. 

Chorea  is  a  grave  complication.  In  the  niajority  of  caaes  tbe  disease 
eiisted  durii^  childhood  or  at  puberty.  It  is  usuallj  bilateraL  Primi- 
grsTids  appear  to  be  mucb  more  frequentl7  attacked  tban  multipar^.  It 
doe9  not,  as  a  rule,  complicate  sub8equent  pregnancies.  Buist  places  the 
mprtsljt7  Tei7  high,  one  in  five  proving  fataL  In  addition  to  this  there  is 
certainly  a  tendency  to  a  permanent  resulting  disturbance.  None  of  the 
ueual  druga  appear  to  have  mucb  effect  in  ameliorating  the  condition,  and 
the  obviouB  treatment  in  a  lai^  number  of  cases,  eBpecially  if  the  move- 
mentB  are  tending  to  increase,  is  artificial  intemtption  of  the  pregnane/. 

Telany  (tetanilla)  is  a  tonic,  usuaUy  painful  spasm,  beginuing  in  and 
often  limit«d  to  the  muscles  of  the  extremities,  chiefly  the  hands.  It  is 
alwa7S  ^rmmetricaL  No  loss  of  oonBciousneas  has  been  obserred.  The 
attacks  are  "  intermittent  and  of  short  duration  (five  to  fifteen  minutee)  " ; 
they  may  reour  daily.  The  spasms  are  preceded  by  tingling  or  numbness 
in  the  parts  presently  to  be  affected,  and  the  same  eensations  follow  the 
relaxation  of  the  spasm.  It  is  commoner  in  delicate  tban  in  robust  womeo. 
There  is  no  pyrexia,  and  it  may  be  looked  upon  as  a  eligbt  ailment  tending 
always  to  spootaneous  r©covery, 

Tetanug  is  as  rare  as  tetany.  "  The  spasm  be,gins  in  the  muscles  of  the 
face  and  neck  (trismue)  and  advaaces  centrifugally,  witb  opisthotonos."  The 
spasm  is  constant,  and  aubject  to  exacerbationa  The  temperature  is  usuallj 
raised,  and  tbe  disease  practieally  always  terminates  fataUy-  Eobust  patients 
are  moet  frequently  attacked.  Both  of  these  conditions  must  be  diagnosed 
from  hysteria  and  spinal  meningitis. 

II.  DiGESTiVK  AND  Stmpathbtic  D18TURBANCES. — A  certain  amount  of 
oausea  and  vomiting  of  a  gl8iry,  frothy  material,  eepecially  in  the  ear]y 
moming  on  first  assnming  the  upright  position,  is  the  rule  in  tbe  early 
months  of  pregnancy.  The  naueea  bas  been  compared  to  sea-sickness. 
This  usually  ceasea  as  tbe  uterus  rises  out  of  the  pelris,  and  remains  absent 
for  the  remainder  of  the  geetation  period.  In  some  cases  the  vomiting  of 
at  least  one  meal  a  day  may  peraist  throughout  the  nine  months  without 
Bny  bad  constitutional  efiect  arising  beyond  alight  wa8ting.  Under  certain 
conditions,  fortunately  rarely,  graver  BymptomB  arise,  ali  nourisbment  is 
rejected,  and  as  a  conseqaence  marked  emaciation  sets  in,  the  aspect  of  the 
patient  becomes  pinched  and  anxious,  tbe  tongue  dry  and  brown;  tbe 
temperature  and  pulse  graduallj  rise,  and  sbe  maj  gradually  pass  into  a  state 
of  delirium  and  die  unless  relieved  by  spontaneous  abortion  or  artificial 
interruption  of  the  pregnanoy.  Tbis  condition  is  U8uaily  called  tbe 
"  nncostrollable  vomiting  of  pr^nancj."  Occa8ionaUy  it  is  discovered 
that  a  retroverted  incarcerated  uterus  is  the  cause  of  ali  tbe  distresa.  Treat- 
ment of  the  minor  cases  of  sicknees  is  sufficientlj  simple.  The  patient 
should  be  directed  to  keep  the  bowelB  regular  dailj  by  means  of  a  cascara 
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and  belladonna  pili,  to  take  simple  and  digestibte  food,  aad  to  drink  a  cap 
of  tea  and  eat  a  rusk  before  risiog  in  the  morning.  An  efferreacing  niistui«, 
with  hjdrocjanic  acid,  thrice  daily  iB  ae  b  nile  tbe  onl^  medical  treatment 
Teq(iijed.  If  the  vomiting,  however,  persista  variouB  other  remediee  have 
been  suggested,  Buch  as  oxalate  of  cerium  (gr.  t.)  in  pili  three  times  dailj, 
as  recommended  b;  Simpson,  small  dosea  of  morphik,  or  hydrocblorate  of 
cocaine  Sboald  these  fall  it  maj'  be  necessarj  to  put  the  patient  to  bed 
and  feed  her  entirely  on  nutrient  enemata,  the  thirat  being  relieved  by  the 
sipping  of  hot  water.  In  severe  cases  certain  local  applications  have  been 
applied  to  the  cervix  with  conaiderable  benefit.  Tbe  author  bas  been 
accustomed  to  apply  a  Bolution  of  cocaine  or  strong  tinctuie  of  iodine 
througb  a  speculum  by  means  of  a  camera  bair  bmah.  In  some  casee  tluB 
baa  been  foUowed  hj  slmoat  instantaneous  relief,  in  otherB  bas  ab8olntely 
faUed.  Should  the  utenia  be  retroverted  and  impacted  it  is  beat  to  draw  off 
tbe  urine,  push  tbe  fundus  above  tbe  pelvic  brim,  and  support  it  tbere  by 
meaos  of  a  watch-spring  ring  pessary.  Chapman  recommends  the  applica- 
tion  of  apinal  ice-baga  in  intractable  caeee,  but  no  great  Buccesa  seems  to  have 
attended  this  method.  Copeman  advocated  tbe  dilatation  of  tbe  cervix  with 
tbe  finger,  and  etated  that  he  met  with  many  favouiable  resulta  from  the 
adoption  of  this  procedure.  It  is  obvious,  however,  that  it  must  only  be 
resorted  to  witb  the  greatest  caution,  as  a  nuBcarriage  may  eaeily  be 
indnced. 

Should  tbe  vomiting  persist  in  spite  of  tbe  above-mentioned  remedies, 
notbing  remains  but  to  procuie  abortion;  this  should  not  be  too  long 
delayed,  and  should  only  be  carried  out  after  the  practitioner'8  opinion  has 
been  fortified  by  anotheT  anthority-  Tbe  Introduetion  of  one  or  more 
laminaria  tents  is  tbe  better  plan,  although  the  eompletion  of  the  operation 
at  one  sitting  by  means  of  Hegar'B  dilatora  and  the  curette  baa  been  8trongly 
advocated  by  many  obstetricians.  Unfortuiiately,  even  this  does  not 
always  save  Uie  patient,  more  especiaUy  if  interference  has  been  utmecesBarily 
delayed. 

Minor  forma  of  digestive  dieturbance  vhieb  may  be  mentioned  are 
capricious  appetite  (pregoancy  longings),  tootbache,  heartburo,  and 
flatulence. 

Constipation  is  tbe  rule  in  the  pregnant  woman,  more  e8pecially  in  the 
earher  monthe  if  the  patient  is  naturally  of  a  constipated  habit ;  it  is 
probably  due  to  interference  witb  the  venous  circulation  and  intercbange 
of  fluids,  later  to  pressure  of  the  uterus.  TJnless  great  čare  be  adopted 
tbe  colon  may  become  filled  with  hard  scybala,  wbich  may  remain  there 
througbout  the  pregnane/,  and  ODly  give  rise  to  troubla  after  parturition 
haa  t^en  plaoe  Purgation  produces  a  diarrhcea  whicb  may  eaBily  deceive 
both  practitiouer  and  patient  witbout  evacuating  the  contents  of  tbe  dis- 
tended  coIod. 

Ptyalism,  is  a  Tery  distressing  complication,  and  although,  as  a  rule,  the 
flow  of  sahva  is  not  eseesaive,  in  some  marked  cases  it  may  amount  to  at 
leaat  a  quart  in  the  twenty-four  hours.  The  patient  may  find  it  necesearj 
to  spend  her  time  catcbing  the  aaUva  which  ttow8  from  her  mouth  into  a 
bowL  The  Balivary  glands  are  often  enlarged  and  tender.  No  remedy  but 
the  termination  of  pregnancy  seems  to  be  of  any  avail,  but  astringent 
gargtes  with  counter-imtation  over  tbe  parotid  areas  may  be  tried. 

Jaundice  (icterua)  may  be  due  (a)  to  catarrb  of  the  bile-ducta ;  (6)  to 
acnte  yellow  atropby ;  (c)  maUgnant  disease.  Icterus  should  alway8  be 
looked  upon  witb  a  certain  amount  of  apprehension  when  complicating 
pregnancy,  and,  bo  long  as  it  runs  the  usual  course,  no  special  treatment  ifl 
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ne<see8ary;  ahould  it,  howeTer,  perslst,  the  patient  may  be  the  subject  of 
acute  atrophj  or  possiblf  malignaot  dis^e.  The  former  coneists  in 
"  poisoning  of  the  STstem  by  an  accumulation  of  bile-acids  in  the  blood, 
together  with  secondarj  degeneration  of  the  parench^ma  of  the  great 
glandB  and  of  the  substance  of  the  rnuacleB,  especiall;  of  the  heart."  A 
diagnodfi  mast,  of  course,  be  made  from  acute  phosphorus  poisoning.  The 
progooeis  is  vetj  grave  as  regards  both  mother  and  the  fcetus.  The 
queation  of  induction  of  abortion  should  uaually  be  decided  in  the  negative. 
Catcinoma  is  only  rect^iaed  with  difBcultj  during  pregnancy,  but  it  is 
quite  obvicuB  after  the  uterus  has  been  emptied  of  its  contents.  Induction 
of  premature  labour  may  be  neceesarj  to  relieve  the  intense  pain  which 
freqaentty  accompaniea  this  condition. 

IHabetes  aa  a  diaorder  of  the  hepatic  glycogenic  function  has  been 
inserted  here ;  it  must  not  be  confused  with  pby8iologieal  glyoosuria,  which 
is  &equentl7  present  in  nonnal  pregnancies.  It  is,  fortunately,  a  rare  con- 
dition, and  we  owe  to  MatthewB  Duncan  any  knowledge  there  is  on  the 
subject.  He  reported  twenty-two  cases,  of  which  four  ended  fatally  during 
the  puerperium  from  collapse  or  coma.  He  concludes  from  hia  researches 
into  the  histories  of  published  cases  that  diabetes  may  come  on  during 
pregnancy,  and  that  it  may  cease  with  the  termination  of  that  condition. 
I>iabetic8  are  not  necesaarily  aterile,  but  piegnancy  is  very  liable  to  be  inter- 
rupted  in  its  course,  and  nearly  always  in  conBequence  of  fcetal  death. 

Diabetes  insipidus  has  been  noted  in  many  caees  of  pregnancy.  The 
amount  of  urine  paeaed  inay  reach  as  much  aa  300  ouucea  in  24  hours.  It 
appears  to  set  in  about  the  fifth  or  sixth  month,  and  to  diaappear  entirely 
af ter  labour. 

III.  Caedio-vasculab  Distdrbances. — During  pregnancy  the  work 
of  the  heart  ia  augmented  owing  to  the  larger  quantity  of  blood  and  the 
incressed  resistance  in  its  circulation.  During  the  later  months  thia  taak 
is  added  to  in  con8equence  of  the  decreaaed  power  of  expansion  of  the 
thorax  and  the  compression  of  the  large  abdominal  veins  by  the  pregnaot 
nt«rus.  In  spite  of  this  additional  work,  a  healthy  heart  ia  possesaed  of  so 
much  reserve  force  that  hypertrophy  is  unnecessary.  Larcher  affirms  that 
in  ali  casea  of  pregnancy  there  ia  hypertrophy  of  the  left  ventricle.  Should 
the  balance  betweea  the  heari:'a  beat  and  the  iacreased  amouut  of  blood  be 
distorbed  we  meet  with  such  complications  aa  palpitation,  temporary 
vertigo,  faintneas,  and  dyspncea :  these  need  give  rise  to  no  anxiety  provided 
the  hearti  muscle  and  valves  are  sound. 

The  pregnant  woman  may  be  the  subject  oi  8&v&ca\fonm  of  cardiae  lesion. 
They  are :  (1)  Adbesiona  from  former  pericarditia,  among  which  would  be 
included  thoee  in  which  the  heart  has  been  displaced  bf  pleural  adhesions ; 
(2)  MyoearditiB  and  degeneration  of  the  cardiac  muscle ;  (3)  Endocarditia, 
ohiefly  affecting  the  valves  (valvular  heart  disease) ;  and  (4)  Acute  endo- 
caiditis  grafted  upon  the  chronic  form.  It  is  importknt  to  bear  in  mind  that 
valvular  diaease  is  not  the  0Dly  form  of  cardiac  disorder  which  may  give 
trouble :  ali  the  above-mentioned  conditions  may  produce  much  diatresa  and 
danger  when  oomplicating  pregnancy,  and  it  is  frequently  less  often  owing  to 
a  disturbed  valvular  mechaniam  than  to  a  loss  of  reserve  force  of  the  heart  ^at 
the  80-called  compeitsatory  disturbancea  arise.  When  compensation  becomes 
insofficient  during  pregnancy  certain  pbeuomena  occur  in  greater  or  leas 
8everity :  these  are  varicosities  of  the  legs  and  labia,  cedema  of  the  feet,  lega, 
and  Tulva,  or  evea  general  anasarca,  palpitation,  and  8yncope,  irritable 
cougb,  bronchitia  with  dyBpncea  and  cyanosis,  hsemoptysi8,  fdbuminuria, 
and,  laatly,  aeroua  eCfuaions  into  the  peritoneal  and  pleural  cavitiea.    Aortio 
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stenosis  ia  certaiul^  the  moat  dangerous  form  of  valvular  leaion ;  but  many 
women  with  marked  mitral  lesiona  ma^  go  through  pr^naiicy  aad  labour 
without  untoward  Bjinptoins  ariHing,  provided  compensattOD  be  present. 
Abortion  and  premature  labour  occur  frequeQtl7,  aod  it  is  proved  b^ 
Btatistica  that  fatal  results  are  nearl;  twice  as  &equent  in  cardiopatMc 
mullipar^e  as  in  primigravidfe. 

Treatment  in  mild  cases  sbould  be  confined  to  the  avoidance  of  over- 
fatigue,  too  much  Btair-work,  and  the  regulation  of  the  bowels,  straioiiig  at 
stom  being  especiall^  avoided.  Compenaatoij  diBturbaucee  maj  appear  as 
earlj  as  the  ninth  week  of  pregnane^,  thotigh  as  a  rule  not  imtil  the  fifth 
month.  Sbould  albuminuiia  aet  in  it  must  be  looked  upon  as  a  serious 
phenomenou. 

As  a  rule  a  miiture  of  liquor  araenicalis,  in  v.,  and  Iiqaor  ferri  dialjsati 
TUjL.,  or  Uquor  strj-chni«  rri_v.  thrice  daily,  will  counteract  the  aaeemia  and 
want  of  tone  in  theae  cases ;  a  stimulating  mizture  of  etber  and  aminonia 
wiU  be  useful  to  čope  with  the  attacks  of  Byncope. 

Sbould  marked  cedema  or  effusion  set  in  with  djOTincea,  the  exhibition 
of  digitalis  in  the  form  of  tincture  or  infusion  wilf  be  indieated,  more 
especiallj  where  the  lesiou  ia  valvular  and  of  the  mitral  variety ;  it  is 
contra-indicated  in  aortic  disease,  Tincture ofstrophanthu8{ln^iiL-l\x.)ifl  in 
Home  caaes  au  eKtremely  valuable  beart  tonic,  but  its  administration  is  also 
not  advisable  in  aortic  atenosia.  Treatment  by  induction  of  abortion  may 
be  attended  by  Tery  grave  results.  Schb^er  reportfl  three  cases  in  which 
he  resorted  to  induction  of  premature  labour,  ali  of  wbich  terminated 
f(itally,  We  must  consider  that  the  condition  of  any  patient  in  whioh  it  is 
thought  neceBaary  is  one  of  extreme  gravity,  and  the  mere  fačt  of  interrupt- 
ing  tlie  pregnancy  will  not  8tay  the  cardiac  degeneration  which  is  going  on. 

Varicose  veins  are  most  often  observed  in  multiparse,  although  they  are 
not  uncommon  in  primigravidfe.  They  may  be  capillary  in  form,  "in 
which  caae  an  arborescent  network  of  bluiah  vessels  is  seen  round  the 
ankles,  and  e8pecially  on  the  inner  surface  of  the  thighs."  The  deep  veins 
lyiDg  below  the  i>oint  of  division  of  the  iliac  veins  are  also  involved,  as  is 
H)iown  by  tlie  conatant  occurrence  of  hiemorrhoids  and  vulval  varicocele, 
The  left  !imb  ib  affected  more  than  the  right,  and  more  toward8  the  latter 
end  of  pregnancy. 

The  chief  danger  in  connection  with  tbese  varicosities  is  the  poBsibility 
of  tkromlods  and  embolism.  Spiegelberg  bas  seen  four  fatal  cases  of  thia 
kind.  Another  danger  is  that  by  ulceration  or  traumatiam  one  of  the  veins 
may  niptvire  and  profuse  ha;morrhage  follow,  Tiiia  ia  e8pecially  the  čase 
in  the  vulva,  ■where  the  accidental  rupture  of  a  plerus  by  a  broken  utensil 
bas  been  known  to  lead  to  fatal  bleeding. 

JIcrmorrhoids  are  probably  the  most  frequent  and  distresBiDg  complica- 
tions  of  advanced  pregnancy ;  treatment  sbould  be  upon  the  same  linea  as 
in  tlie  non-gravid  atate,  and  require8  no  furtber  notice  here. 

ThyToid  enlarijemtnt  is  very  usual  to  a  slight  estent,  and  waB  observed 
by  ancient  vmters ;  it  is,  as  a  rule,  a  purely  vascular  change,  and  unless 
there  is  a  true  goitre  present,  disappears  after  the  termination  of  the 
pregnancy. 

IV.  Elood  Chasges.— The  blood-maas  or  actual  quantity  of  blood  is 
markedly  increased  during  geatation,  and  more  especially  in  the  later 
months,  producing  b  spurioua  plethora.  Its  compoaition  ia,  however,  very 
radically  changed,  and  becomes  more  watery,  the  albumin  ia  deficient  in  the 
serum,  and  the  red  corpuseles  are  diminished  in  number.  In  addition  to  this 
nuch  increased,  as  are  urea  and  eitractives, 
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especiallj  after  the  Bixth  month.  Hence  the  blood  condition  is  reallj  one  of 
anEemia  rather  than  plethora.  It  haa  been  Bhowii  by  WilIcockB  that  the  blood 
of  pregnane;  diffeis  fiom  cbloroaiB  in  that  the  individual  blood  cells  are  not 
impoTerished  in  the  former, "  bat  are  leasened  in  oomparative  number  owiDg 
to  an  increase  in  the  water  of  the  plasma,  the  reeult  of  the  pr<^reasive  en- 
largement  of  the  vaacular  area  duiing  piegnancj."  In  botb  conditionB  the 
hsemoglobin  ia  leseened. 

Thi8  ■ne.tery  Btate  of  the  blood  may  be  much  ezf^gerated  under  certain 
ciicumatanceB,  giving  rise  to  what  is  called  (a)  htfdrcemia  or  serous  pletbora ; 
it  conaifltB  of  aerons  eSiision  into  the  celliilar  tOBSue  and  peritoneal,  pleural,  and 
pericardial  cavities.  The  cedema  maj  occasionaU;  form  ver;  rapidl;,  and, 
if  in  the  thorax,  is  attended  bj  great  danger.  The  lower  estremities  are 
also  frequeHtIy  aflected,  but  the  face,  as  a  mile,  remaina  free,  and  there  is  no 
albumin.  This  oedema  must  be  earefnll;  distinguished  from  the  ordinar; 
puffineea  of  the  feet  and  lega  which  ia  so  frequent  in  the  later  montha  of 
normal  pregnano;. 

(fi)  The  second  type  to  which  thie  povert;  of  blood  may  lead  is  pro- 
gretnve  pemidoua  antemia.  In  this  condition  too  few  red  corpuacles  are 
produced,  and  too  man;  shrunken  and  ill-developed  onea  are  thrown  into 
the  ciroulatioc.  Fatt;  degeneration  of  the  heart,  especiall;  of  the  papillee, 
followB,  and  a  somewhat  similar  change  in  the  minor  coato  of  the  arteiiee 
and  capillariea.  The  dlBeaae  begins  very  inBidioualy  during  the  early 
months,  but  the  graver  B;mptoms  do  not  manifest  themselves  until  later ; 
the  pp^Dosis  is  eztremel;  grave.  Of  Graefe'e  tweDty-five  cases  abnost  ali 
died.  Abortion  frequentl;  occnra ;  induction  of  labour  is  absolutel;  in- 
dicated,  and  aa  eari;  as  a  diagnoais  is  made.  Transfusion  has  been  tried, 
but  haa  been  so  far  attended  b;  uniformi;  fatal  reaults.  The  treatment  of 
eztreme  cases  of  anEemia  must  be  dietetic  and  medicinaL  The  diet  should 
be  easil;  assimilated,  and  consista  of  milk,  eggs,  and  beef  tea,  while  iron  in 
bU  forms  and  combined  with  araenic  or  phosphorus  is  strongl;  indicated. 

Purpura  htBTMrrhoffica  is  defined  by  Immemiann  as  an  acc[uired  and 
trsnsitional  diathesiB  which  suddenl;  and  unexpectedly,  and  alvajs 
eporadicall;,  occurs  in  persons  who  have  been  apparentl;  quite  health;,  and 
whicb  cannot  be  traced  to  famil;  taint  or  bistor;  as  in  hatmophilia.  The 
prognosia  ia  extremel;  serioua  when  complicatmg  pregnane;,  the  large 
mAJorit;  proving  fatal.  Abortion  or  premature  labour  almost  inevitabl; 
takes  plaoe,  bat  at  variable  periods,  eitber  owii:^  to  the  serioas  general  dis- 
tnrbance  or  to  hiemorrbage  into  the  placenta,  The  diseafle  is  not  trans- 
nutted,  BO  far  as  haa  been  obaerved,  to  the  fcetus ;  it  is  certainl;  one  of  the 
cftusea  of  intra-utenne  deatb. 

V.  Stphujs, — If  infectioD  be  recent  this  disease  is  followed  by  the 
uBual  primar;  aymptonis ;  the  secondar;  and  tertiar;  signs  are  usuall;  of  a 
mild  type,  prob€ibly  due  to  the  more  active  proceeaea  of  nuttition  in  the 
pregnant  condition. 

Constitutional  8;philifl  has  s  ver;  injorioas  influence  on  the  fcetua ; 
iotra-uterine  deatb  ma;  occar,  followed  b;  abortion,  or  if  the  child  is  bom 
lUive  it  is  eitber  premature  oi  very  weakly,  and  may  die  early.  Should  it 
appeu  health;  at  birth  congenital  spnptoma  speedil;  set  in,  taking  the 
form  of  marasmos,  nasal  oztena,  comeitia,  rashes,  and  characteristic  dentition. 

The  placenta  ma;  be  affected  in  two  ways ;  either  a  general  fibrosis  ma; 
isvade  its  subatance,  or  distinct  gummata  ma;  be  formed. 

A  woman  who  has  given  birth  to  a  sj^hilitic  child  ma;,  according  to 
CoUee,  ezpose  herself  to  infection  b;  auckljug  it  or  otherwise  without  risk. 

Treatment  daring  pregnane;  should  ^wa;B  be  syBteniatically  carried 
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out.    Mercury  and  iroa,  combined  with  a  little  opiimi,  being  given  in  the 
form  of  pili  thrice  dail^  throughout  the  gestation  period. 

VI.  PcLMONARY  DiSTORBAMCBS. — There  seeniB  to  be  Gi  elight  increaae  in 
the  amount  of  carbonic  acid  dificbai^d  from  the  lungB  during  pregnancj. 
During  the  later  montbs  there  is  a  diminution  in  the  vital  capacity  of  the 
lungs,  the  thoraz  being  increased  in  breadth,  but  diininished  in  its  antero- 
posterior  diameters — this  being  exactl7  reveraed  after  the  termination  of 
labour.  The  changes  are  due  probably  "  to  the  diaphragmatie  pointa  of  in- 
eertion  being  pulled  upon  b7  the  descending  uterus ;  the  base  of  the  thorax 
jields  at  its  weake8t  spot,  i.e.  tbe  anterior  wall,  the  Sezible  costal  cartilage 
beiDg  attached  there."  The  reeult  of  this  is  tbat  the  Btemum  recedea,  thue 
reducing  the  antero-poeterior  thoracie  diameter,  while  the  riba  become  in- 
creased in  their  lateral  curvea.  These  ph^sical  changes  wiU  account  for  the 
feelinc  of  oppreasion  felt  by  the  patient  toward8  the  end  of  pregnancy,  and 
the  relief  obtained  by  the  "  lightening  before  lahour  "  when  the  uterus  sinks 
deeply  into  the  pelvic  brim. 

Ajuong  acute  puhnonary  diseases  pneumonia,  although  extremel7  rare 
in  the  pregnant  wonian,  is  markedij  fataL  The  gestation  may  be  inter- 
rupted,  but  this  is  more  likely  to  occur  in  the  later  montbs ;  this  is  prob- 
ably  due  to  the  incomplete  aeratiou  of  the  matemal  blood,  and  partly  to 
the  deatb  of  the  foetus,  which  is  the  resulb  of  the  high  temperature. 
Double  pneumonia  is  alwaTs  fatal,  and  septic  processes  are  found  to  be 
much  more  frequent  Bequels  to  labour  than  in  normal  cases.  Induotioo 
of  premature  labour  is  contra-indicated,  ali  treatment  being  directed  to  the 
puilmonary  lesion. 

Phthisis  does  not  necessarilv  lead  to  sterility ;  the  effect  of  pregnancy 
upon  this  lesiou  wa8  formerly  thought  to  be  favourable,  but  at  present  the 
reverse  seems  to  be  the  generali?  accepted  opinion.  As  to  whether  this 
condition  favours  the  growth  of  tubercle  or  not  is  a  little  undecided, 
Treatment  by  artificial  abortion  is  stroaglv  contra-indicated,  and  the  induo- 
tion  of  premature  labour  is  only  admissible  when  the  enlarged  uterus  inter- 
feres  mechanicaUy  with  the  expansion  of  the  lungs. 

Bronchitis  of  the  chronic  type  leads  to  much  d^spuGea  and  distress 
during  pregnancy,  and  the  engoigement  of  the  hght  heart  may  become  so 
marked  that  venesection  or  leeching  may  be  neces8ary ;  it  is  frequently 
foUowed  by  great  and  immediate  reUef. 

P/eMmy  leading  to  effusion  or  empysenia  must  be  treated  after  the  same 
methods,  surgical  and  otherwi8e,  as  would  be  followed  if  the  disease 
attacked  the  uuimpr^nated  female.    (See  "  Pledra.") 

VII.  £E^{AL  Affkctions. — In  the  lddneys  of  the  pregnant  woman 
hypereemia  aod  increased  epithelial  prohferation  are  found,  and  cannot  be 
attrihuted  to  the  result  of  the  pressure  of  the  enlarged  uterus.  The  urine 
is  somewhat  altered ;  it  may  be  acid,  rarely  alkalma  As  pregnancy  ad- 
vances,  phosphates,  sulphates,  urea,  and  uric  acid  decrease,  while  water 
and  chlorides  increase ;  the  marked  watery  condition  of  the  urine  is  due  to 
increased  arterial  tension.  To  this  latter  factor  the  preeence  of  transient  or 
permanent  albuminuria  is  due.  There  seems  little  doubt  that  vesical  bsemor- 
rhage  or  oatarrh  of  the  mucous  membrane  iuay  occur,  leading  to  a  temporatj 
appearance  of  albumin.  This  condition  always  causes  aDxiety,  and  the  urine 
ehould  be  carefull7  esamined  at  regular  intervals  throughout  tbe  pregnancy. 

Albuminuria  is  present  in  a  lai^e  number  of  cases  of  puerperal  eclampsla, 
and  aiso  in  certain  forma  of  paralysis  of  the  apecial  nerres  (amaurosis),  or  of 
the  spinal  8ystem ;  it  may  also  occur  in  puerperal  mania.  (See  "  Pregnancy, 
In8anity  of,"  p.  172.) 
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The  preeeoce  of  albumin  to  a  small  estent  is  found  in  a  ooDBiderable 
proportioa  of  pregnant  woinen  (2  to  4  per  cent),  but  it  usiiallj  rapidly 
disappeara  after  labour,  which  maj  be  concluded  without  anj  uDtoward 
s^mptomB  arieing.  Čare  muet  be  taken  to  dietlnguish  between  the  patient 
who  18  the  eubject  of  chronic  renal  dlBease  and  the  one  in  wfaom  the  albn- 
tuin  has  appeared  for  the  first  time  during  pregnancj. 

The  cauaation  of  this  complication  i8  stili  the  eubject  of  much  discuB- 
sion ;  but  there  are  four  theories  which  should  be  considered,  none  of  which, 
howeTer,  aeem  to  be  entirelj  adequate :  (X)  Fressure  on  the  venous  renal 
TesaeU  bj  the  uterus:  thiB  Tiew  ia  favoured  bj  the  fact  that  albumin 
larelj  appears  until  after  the  fifth  month  of  pregnanoj,  and  is  much  more 
common  in  primigravidie,  owing  probahly  to  the  resistance  of  the  ab- 
dominat  parietes  being  greater.  On  the  other  hand,  the  albumin  appears 
loDg  before  the  uterus  is  large  euough  to  exart  any  presBure  upon  the  renal 
Teina,  and  large  growthB  (fibro-myomata  and  ovarian  cy tomata)  do  not  alwayH 
lead  to  this  oonmtion  ;  there  must  obviouslj-  be  aomething  in  addition  to  the 
uterine  preseute.  (2)  That  the  ureters  are  obstructed  or  at  least  narrowed 
by  the  presBure  of  tie  gravid  uterua.  This  has  been  proved  by  esperiment 
to  be  untenable,  and  no  constant  dilatation  of  the  pelvis  of  the  kldney  nor  of 
the  ureters  themselves  haa  ever  been  observed.  (3)  That  it  is  due  to  the 
increased  work  thrown  upon  the  lddney8  by  the  addition  to  the  blood  of  the 
fcetal  wa8te  products.  (4)  That  too  much  atresa  has  been  laid  upon  the 
mechanical  cansation,  and  that  the  procesa  is  rather  due  to  the  presence  of 
Bome  toxic  material  in  the  blood  (Cl^ord  Allbutt). 

If  the  albominuria  ia  recent  Bymptoms  as  a  rule  do  not  Bhow  them- 
selves  before  the  Beventh  month ;  they  may  then  come  on  Tery  8uddeDly — 
peraistent  headaohe,  vertigo,  diplopia,  vomiting,  and  slight  oedema  of  the 
fac«,  hands,  and  feet.  A  working-woman  will  often  complain  of  inabilitj 
to  thread  her  needle.  The  slbuminuric  deposit  conaists  of  para-globulin ; 
in  chiouic  cases  the  deposit  is  mainly  aerum-alhumin.  Various  paralyseB 
may  arise,  and  well-defined  ocolar  changes  (see  "Nephkitis");  cedemaof  the 
Inogs  may  also  aet  in.  There  will  he  a  decided  teDdeDcy  to  hfGmorrhagea  asd 
to  aoortion,  which  latter  is  owing  to  the  death  of  the  foetua ;  it  may  be  ex- 
pelled  or  be  retained  in  a  maoerated  condition.  Fcetal  death  is  prohably 
due  to  imperfect  nutrition  or  to  changes  in  compoaition  of  the  matemal 
blood.  Eclampaia  is  more  likely  to  occur  in  recent  cases,  while  ooular 
changes  are  »iBually  present  in  the  more  chronic  forma. 

Treatment  varies  according  to  the  period  at  which  the  albuminuria  first 
appears.  When  it  begins  early  the  object  of  the  practitioner  ahould  be  to 
promote  an  increased  secretion  of  urine,  and  to  produce  diaphoreais  and 
pm^ation.  Saline  diuretics,  auch  as  acetate  and  citrate  of  potash,  fulfil 
the  first  requirement,  while  watery  motions  will  result  from  daily  adminia- 
tration  of  compound  jalap  powder.  The  hot  air  bath  or  warm  wet  pack 
produce  copious  sweating  and  are  of  great  assistance.  The  patienfs  urine 
ahould  be  eramined  every  week,  and  if,  in  spite  of  the  above  remedies  and 
a  milk  diet,  the  albumin  stili  increases,  absolute  reat  in  bed  must  be  en- 
forced.  By  some  authors  milk  diet  is  preacrihed,  the  milk  being  skimmed. 
Should  theae  measurea  fail,  the  que8tion  of  induction  of  abortion  must  he 
seriouslj  considered.  It  is  in  itaelf  attended  by  the  risk  of  bringing  ou  an 
eclamptic  attack  ;  but  considering  the  matter  from  aH  points,  and  if  severe 
headaohe  and  dizziness  are  present,  there  ia  no  doubt  of  the  propriety  of 
performing  it.  The  operation  may  be  carried  out  hj  means  of  tenta,  or  at 
one  sitting  uuder  aa  anEesthetic. 

If  the  albumin  appeais  late  in  the  progress  of  geatation  aotive  meaaures 
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are  at  oace  iieceBsai7 — free  purgatioo,  admimstration  of  obloral  and 
biomide  of  potash,  and  eveiything  prepared  for  the  induction  of  piemature 
labour.    (See  "  Eclampsia,"  voL  iu.) 

VIII.  CuTANEOUs  Bashes. — Anomolous  pigmentation  conaists  of  the 
deposit  of  a  browniBh  pigment  in  various  aites  on  the  skin,  especiallj  the 
face,  areolse,  and  extem^  genitalia.  The  forehead  is  covered  with  dark, 
irregulaT  patches  more  marked  near  the  roots  of  the  hair;  dark  lings 
appear  round  the  eye8  and  occaaionallj  round  the  root  of  the  noBe  and 
the  mouth  (pregnane^  mask).  In  cicatrieial  tisaue  the  pigmentation  ia 
often  Yety  marked.  Similar  Btaining  is  found  about  the  navel  and  the 
umbilico-pubic  line.  The  thenar  and  hjpothenai  eminences  maj  become 
stained  a  deep  pink  colour  immediately  pregnancy  commences ;  this  Tariety 
disappearB  immediatelj  after  lahour,  but  a  sligbt  amount  of  p^meutatioD 
is  alwa7B  pennanent  to  some  extent 

Herpes  gestationis  usuallj  begins  in  the  form  of  clusters  of  vesiclea  on 
the  vulva  or  on  the  extremitieB,  and  may  spread  over  the  whole  body. 
The  rash  persists  aa  a  rute  throughout  the  pregnancy,  and  disappeara 
8pontaneouely  after  delivery,  returning  with  a  freah  conception.  The 
treatment  is  exaotly  as  in  the  non-gravid  condition. 

Impetigo  herpetiformis  appears  as  small  pustulee  on  the  inner  eide  of 
the  thigha  They  spread  rapidly  and  may  involve  the  scalp.  Mucb  con- 
Btitutional  efifect  is  produced,  and  the  disease  may  even  run  a  fatal  course. 
(See  "  Dkrmatitis,"  voL  ii.  p.  460.) 

pTuritus,  or  itcbing,  inay  affeot  the  vulva  0Dly  or  the  whole  of  the 
body  surface.  It  may  become  so  intense,  and  produce  such  constitu- 
tional  disturbance  os  to  lead  to  a  consideration  of  induction  of  premature 
labour. 

It  is  U8ually  a  neurosis,  but  may  be  due  to  eczema  or  intertriga  The 
best  modes  of  treatment  are  purgation  and  the  admioistration  of  the 
bromides,  with  local  cleanlineBS  and  the  appUcation  of  lotio  nigra  or  a  solution 
of  hydroGhlorate  of  cocaine.  Sitting  in  a  hot  bath  containing  boracic  acid 
just  before  going  to  bed  is  often  a  very  effectual  remedy. 

IX.  Specific  Fkvers. — It  was  formerly  believed  that  the  pregnant 
woman  waB  protected  or  immune  from  the  specific  fevers,  and  that  the 
pregnant  condition  had  a  curative  efiect  on  others ;  this  bas  been  proved  to 
be  eiitii-ely  erroneoua. 

Many  of  the  fevers  when  complicating  pregnancy  may  run  an  un- 
altered  course,  or  may  produce  grave  complications.  Abortion  often  resnlts 
from  the  high  temperature,  or  from  the  eŠect  of  the  diseaeed  matemal  blood 
upon  the  epithelium  of  the  fcetal  placenta.  The  foetus  may  be  bom  with 
the  rash  fully  out  upon  it.  It  is  said  that  the  child  bom  of  a  wonuin  suf- 
fering  from  a  specific  fever  may  in  some  instances  be  immune  fiom  that 
particular  variety. 

(a)  Variola. — thia  is  the  most  frequently  obaerved  among  the  exsnthe- 
mata  attaoking  the  pregnant  womaD ;  it  is  attended  hy  extreme  danger, 
owing  to  the  liability  of  the  patient  to  the  h^raorrhagic  variety ;  prematme 
labour  and  abortion  are  hence  veij  oommon,  and  severe  uterine  hiemor- 
rhage  frequent.  A  peculiar  clinical  fact  haa  been  noted,  that  in  small-poz 
epidemics  many  women  will  abort  with  much  htemorrhage  without  the  rash 
appearing.  It  ia  alway8  advisable  to  vaccinate  a  pregnant  woman  if  she  is 
liable  to  be  brought  into  contact  with  this  disease.  The  mortaUty  in  the 
severer  forms  is  at  least  90  per  cent,while  in  the  milder  epidemics  about  10  per 
cent.  (h)  Enterka  (typhoid)  is  said  to  be  more  frequent  during  the  earlier 
months  of  pregnancy  than  later ;  abortion  and  premature  labour  oocur  in 
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nearly  70  per  cent.  The  higher  tbe  temperature  the  greater  tfae  lisk.  of 
abortion.  The  uae  of  oold  baths  to  reduce  the  fever  certaml7  conducea  to  a 
piemature  interniption  of  pregnancj.  The  prognosis  U  good  in  inild  casea 
OGcuning  earij  in  geststion,  bnt  more  grave  in  the  later  montbs  and  after 
a  coutinuance  of  pyrexia.  The  treatment  cannot  in  any  way  be  modified 
from  that  purauad  in  the  non-pregnant  »tate,  (c)  Scarlalina  is  more  fre- 
queiit  after  deliverj-  than  during  the  pregnant  condition,  leading  to  the  eup- 
poaition  that  tbe  patient  niay  to  some  exteat  be  immune.  (d)  MorbiUi, 
unleas  of  a  rer^  grave  tjpe,  runs  a  noimal  conree  and  withoat  affectlng 
inother  or  cbild.  (e)  Eri/sipeloa  is  dangerous  from  the  probabilitieo  of  post- 
partmn  iofection  taking  plače,  and  acute  septic  disease  setting  in  indis- 
tingiiishable  from  puerperal  septiceemis.  (f)  Coniinued  /evers  may  attack 
the  pr^nant  woman,  and  from  the  pyrexia  lead  to  abortion. 

X.  OssEOcs  Changes — Osteophjtes  are  small  bony  deposite  which  form 
on  the  inner  tube  of  the  cranial  vault,  and  cbiefl;  oa  tbe  frontal  aod 
parietal  bones.  Thej  mainl7  lie  along  the  groove  of  the  middle  meningeal 
art«ry.  It  ia  aaid  that  they  are,  however,  not  entirelj  confined  to  the 
pr^nant  condition.    (See  also  "  Prbghanct,  PhtbiolOgt  OP,"  voL  in.  p.  499.) 

Ofteo-maiaeia  (malacosteon)  is  an  eitremelj  rare  complication  of  preg- 
nancf  in  the  British  lBle8,'but  ia  oommon  in  Germanj  and  Aastria.  Tbis 
diaeaae  ma^  be  defined  as  a  degeaeration  of  the  bones,  chiefly  of  the  pelvia 
and  spine,  reaulting  in  the  Iobs  of  lime  salta,  and  conBequentIy  a  softening : 
it  is  eQttrely  dependent  upon  the  pregnant  state.  No  treatment  seeme  of 
much  avail  wbile  the  pregnancy  goea  on,  except  the  removal  of  the  ovaries 
and  tubes  with  or  without  the  pregnant  uterus  (Forro'B  operation).  Should 
tbe  diaeaae  continue  after  labour  haa  termin^ted,  oophoreotomy  is  advisable 
and  is  usuallj  succesefiil 

XI.  VE81CAL  CoMPLiCATiONS. — The  blfldder  becomea  more  irritable,  the 
deaire  to  micturate  more  &equently  setting  in  aoon  after  pregnancy  com- 
mences;  tbis  is  probably  due  to  tbe  anteversion  which  occurs  at  this  period. 
Thia  labour  niay  go  on  until  labour  is  terminated.  Incontinence  and  ah- 
Bolute  retention  maj  result  from  preseure  of  the  cervix  on  the  neck  of  the 
bladder  with  an  impacted  retroverted  uterua  ThiB  latter  complication, 
which  is  not  infrequently  attended  by  a  dribbling  (overflow  from  mucb  disten- 
mon),  is  relieved  in  milder  cases  bj  the  passage  of  the  catbeter ;  the  utems 
tben  gradaally  rises  above  the  pelvic  brim,  and  ali  danger  is  at  an  end.  In 
more  serere  cases  an  anfestbetic  ia  necessar;,  and  manual  repoeition  of  the 
displaced  utems  necessary,  the  left  hand  being  paseed  into  tbe  vagina,  or 
two  fingers  into  the  rectum ;  a  atifT  ring  pes8ary  ^ould  be  inaerted  to  keep 
tfae  fundus  in  its  place.  Under  very  rare  circumstances  punctuie  of  the 
funduB  nt«ri  per  v^nam  by  means  of  a  trochar  is  necessar^ ;  the  liquor 
amnii  eeoapes,  and  the  uterus  being  reduced  in  bulk  can  tben  be  pnsbed  up 
ont  of  the  pelvis — abortion,  of  course,  being  tbe  inevitable  conBequence. 

Cjfstocele,  or  prolapse  of  tbe  anterior  vaginal  and  poaterior  bladder  waUB, 
becomes  more  troublesome  during  pregnancy,  owiQg  to  the  increased  con-' 
gestion  of  the  mucous  membrane,  and  therefore  sligbtl;  more  protruaion  at 
the  vulval  orifice.  (See  also  "  Bladdek,  Diseasbs  op,"  vol.  L  p.  480  ;  and 
"  Cathetbe  and  Skptic  Intection  op  the  Ukinakt  Tract,"  voL  ii.) 

XIL  Mkntal  CouPLicATiOKa — In8aQity  of  pregnancy  ia  much  lesa 
commoD  than  that  attacking  the  puerperal  or  nuising  womaD  (about  12 
per  cent).  MaQy  vremen  are  Daturally  deapondent  and  Iow-Bpirited  during 
eestation,  and  the  form  of  insanity  a8uaUy  obeerved  is  that  of  melancholia. 
It  affects  primigravidie  more  &equently  than  multiparae,  and  is  commoner 
in  women  between  thirty  and  forty  yeaT8  of  f^  than  in  youDger  ones. 
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Hereclitary  talnt  is  a  verj  important  caase,  as  oIbo  are  epilepBj  and  alco- 
holism  in  one  or  both  parents.  The  diseaae  maj  begin  \rith  conception,  or 
more  usuallj  about  tbe  third  or  fourth  mooth,  and  may  recur  with  each 
euccesaive  pregnancj.  The  tendencj  ia  iiBiia,Uy  Buicidal,  but  m&j  he  borni- 
cidal,  or  rarely  a  dispOBition  to  kleptomauia.  The  prognosis  iB  favourable, 
and  the  diseaae  frequently  disappears  after  kbour.  In  bad  cases  tbe  que8- 
tion  of  induction  of  abortion  may  have  to  be  coosidered.  In  ali  such  cases 
the  patient  sbould  not  be  left  alone,  but  should  have  a  cbeerful,  firm  nurse 
in  conatant  attendance  upon  her.  Cbange  of  scene  without  excitement  is 
of  the  first  importance. 

(See  alao  "  Pregnancy,  Insanitj  of,"  p,  172.) 

Oanses  of  Death  dnrlnff  Pregnancr 

These  may  be  divided  into  tbree  groups — (1)  "VVhere  deatb  is  dne 
to   some  cause   wbicb   is   not   coonected   witb  tbe   pregnant   state;   (2) 
where  deatb  is  a  consequence  or  result  of  pregnancy ;  (3)  vrbere  a  patbo- 
logjcal  condition  ezisted  before  tbe  onset  of  or  developed  during  pregQancy, 
and  wbicb  bas  been  so  aggravated  by  that  state  as  to  resolt  in  the 
patient'B  deatb.     Tbe  first  group  requires  no  further  consideration  here,  as 
it  belongs  to  the  domain  of  general  medicine  and  8urgery.     Under  the 
second  beading  two  type8  reqiiire  consideration ;  in  one  where  deatb  results 
from   a  normal,  in   the   other   &om  an   abnormal,  pregnancy.      Normal 
pregnancy  of  itself  very  rarelj  causes  death  during  its  course,  but  it  may 
under  the  following  conditions : — Escesaive  vomiting,  which  ia  frequently 
aasociated  with  some  pathological  condition  aucb  ae  bydiammos,  myzomatous 
degeneration  of  tbe  chorion,  tilbuminuria,  etc.,  may  occur  without  any  such 
accompaniments,  and,  if  allowed  to  cootinue,  may  lead  to  fever,  syncope, 
delirium,  coma,  and,  Gnally,  to  tbe  death  of  the  patient.    Cborea  sometimes 
develops  during  pregnanGy,  and,  it  is  aaid,  causes  a  mortality  of  about  one 
in  five  cases.     Spontaneous  riipture  of  an  apparently  healthy  utenis  bas 
been  recorded  aa  a  cause  of  deatb.     Tbe  development  of  varicoae  veins  in 
the  legs,  pudenda,  and  pelvis  as  a  reault  of  pressure  from  the  growing 
uterus  is  frequeatly  met  with.     Pblebitis  may  follow,  and  deatb  due  to  the 
clotting  of  blood  in  the  pulmonary  artery  and  its  brancbes  (1).     Agsm, 
rupture  of  varicoae  veins  of  the  legs  ot  vidva  bas  produced 
haemorrb^e  in  some  cases  aa  to  kili  the  patients.     Pregnancy 
profouDdly  aETecta  the  blood  aa  to  lead  to  hydrfemia  or  seroi 
to  pernicious  amemia.     (Edema  of  the  limgs  may  occur  in  ti 
dition  with  a  fatal  result     Prognosis  in  pernicious  ansmia  i> 
Eclampsia  is  one  of  tbe  commonest  causes  of  deatb  during  ] 
thifl  haa  been  fully  treated  of  under  its  appropriate  beading, 
atropby  haa  a  curious  relationship  to  pregnanoy,  and  terminatef 
cally  in  ali  cases  witbin  eis  days.     LasUy,  death  may  result  f 
tions,  as  in  a  čase  recorded  by  Hektoen  (2),  wbere  air  vas  adi 
uterine  veins  from  tbe  improper  adminiatration  of  a  ve^inal 
cases  of  procured  abortion  from  sepaia.     In  abnormal  preg 
are  more  frequently  met  witb,  and  of  ali  causes  rupture  of  at 
tion  is  the  commoneat,  the  fatal  termination  being  producei 
large  intraperitoneal  biemorrhages.     Myxoma  of  the  chorion 
simuar  catastrophe,  eitber  by  causing  perforation  of  the  ut 
emeais  gravidarum.     The  latter  may  alao  be  a  aetjuela  < 
Retrovereion  of  the  gravid  uterus,  if  not  rectified  by  nature  ( 
cian,  may  lead  to  sloughing  of  the  btadder  or  otjier  pelvii 
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orsmis,  and  in  either  conditioD  death  of  the  patient  ma^  reeult.  As  to 
cafles  where  a  pathological  condition  e^isted  before  the  onset  of,  or  developed 
during  pregnancy,  and  which  has  been  bo  aggravated  by  that  state  as  to 
reBult  in  the  patienfa  deatfa,  llttle  need  be  said  bere,  as  the  Bubject  has  been 
dealt  with  fullj  in  the  preceding  pagea  Of  ali  pre-esisting  conditions 
heart  diaeasee,  whether  of  the  valves  or  the  myocardiiim,  are  moat  mifavouT' 
ably  influenced  by  pregnancy.  This  holds  speciaUy  trne  in  casea  of  mitral 
Btenosis  and  aortic  incompetence,  tbough  even  in  these  cases  a  fatal  termina- 
tion  is  much  more  common  doring  laboui  tban  during  pregnancy. 

Medical    Timet,    1886.— 2.    Hektoeh. 


Hsmorrhage 

Section  due  to  or  aasociated  nith  Fregnancy. 
1.  Accidental 
61  Conceaied     . 

ExUmal 


ASTBPABTirH   HSMORBBAOE 

A.  Due  to  Pskonaitcv  . 

Bwmcirrhage   during  firit 
ihm«  montht 

Diagnotu  bttween — 
Abortion    . 
Eclopic  Gatation 
Myxoma  Chorii 
Hrrmftrrhagt  dvring  lecond 
three  montha 

From  detaehment  oj 

the  PUicenta 
From  extra^Urme 


Hcemorrhage  during  tke  kut 
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2.  Unav&idaMe,  or  Placenta 

Pr^via 
Treatment 
Complicatic 

3.  Fatal        MorUUity 

Hcetnorrhage 
i.  Rupture  of  Uterui 

B,    iMDEPENDBin'  OF  PSEOHAIfCt 

MentbraaiioK 

Tvmtomri      .... 

Traumatiitn 


See  also  Labocb,  Post-Partum  ILgmobrhage. 

ANTEPAKTUM   H^MOEEHAGES 
Aeisimg  ab  a  Eesdlt  of  the  Fbegnakct 
AjnTFABTUH  haemorrh^es  arising  ae  a  direct  result  of  the  pregnancy  iiiay 
be  divided  into  three  main  groups  : — 

A.  HsemoirhageB  occuiring  during  the  first  three  months  of  pr^DaDcy. 

B.  HEemorrb^ee  occuiring  during  the  second  three  moDths  of  preg- 
nftncy. 

C.  HsemorrhageB  occuiring  during  the  last  four  months. 

In  adopting  this  claBSifioatioD,  pregnaDcy  is  coosidered  ae  tbe  dnration  of 
ten  lunar  months  of  four  weekB  each.  Tbe  first  group  inclades  h^morrhageB 
occurring  before  the  full  formation  of  the  placenta.  The  aecond  group  in- 
dudes  hffimorThi^;es  occurring  from  tbe  time  the  placenta  is  formed  to  the 
tirne  tbe  fcetus  becomes  viable.  And  the  last  group  includes  haamorrhages 
occniring  after  the  fcetus  is  viabla 

A.  H.EMORRHAGES  OCCURRING  DURING  THE  FIRST  THREE  MONTHS 

The  hsemorrbages  of  tbe  first  three  months  of  pregnancy,  which  arise  as 
a  direct  result  of  the  pregnancy,  bave  three  chief  causes : — 

(1)  Aboetion. — Abortion  is  the  term  applied  to  the  expulsioB  of  tbr 
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OTum  from  the  ut«Tus  before  the  full  formation  of  tfae  placenta,  that  is 
before  the  ead  of  the  third  month.  It  is  a  procesa  whioh  ia  of  Deceasit^ 
accompanied  hy  hsemorrhtige,  as  it  implles  tfae  rupture  of  the  vascular 
adheeions  which  connect  ahnost  the  entire  surface  of  the  ovum  with  the 
decidua.  The  varietiea,  or  perhaps  it  would  be  more  correct  to  Bay  the 
phases,  of  abortion  are  as  follow8 : — 

(d)  Tkreatened  abortion,  i.e.  the  onset  of  pain,  haemorrfaage,  and  a  Tary- 
ing  degree  of  dilalation  of  the  cerviz  occuiring  in  a  patient  during  the  finBt 
three  montha  of  pregnancy. 

(6)  Cervical  abortion,  i.e.  the  condition  which  occurs  wbea  the  ovum  ia 
expeUed  into  the  cervical  canal,  in  which  it  becomes  incarcerated  as  a  reault 
of  the  failui«  of  the  extenial  os  to  dilate. 

(c)  Missed  alortion,  i.e.  the  retention  of  the  ovum  in  the  uterine  cavity 
after  its  death  has  occurred. 

(d)  Complete  abortion,  i.e.  the  expulsion  of  the  entire  ovum. 

(e)  IiKomplete  abortion,  i.e.  the  eipulaion  of  a  part  of  the  ovum,  the 
remainder  being  retained  in  the  uterus.     (See  "Abortion,"  voL  i.) 

(2)  ECTOPIC  Gestation. — Ectopic  gestation,  or  extra-uterine  pregnancy, 
is  the  term  applied  to  the  development  of  the  ovum  outside  the  cavity  of  the 
uterus.  Such  development  may  take  plače  pTimarily  in  either  the  tube  or 
ovary,  but  practically  it  alwayB  occurs  in  the  former.  As' a  luemorrbage- 
producing  factor,  it  is  met  witb  in  two  pbases  during  the  first  three 
montbs — 

(a)  Before  primary  rupture  of  the  gestation  sac,  i.e.  while  the  ovum  is 
stili  contained  in  tbe  intact  tube  or  ovary,  as  the  čase  may  be. 

(b)  At  the  ttTne  o/  prima,ry  rupture  of  the  gestation  sae,  an  event  which 
occurs  as  a  rule  between  the  8ixth  and  tenth  weeks.  (See  "EcTOPlc 
Gestation,"  vol.  iii.) 

(3)  Myxoma  Chorii. — Myxoma  chorii,  or  hydatidifona  mole,  is  the  term 
applied  to  a  myxomatouB  degeneration  which  attacks  the  chorionic  villi  in 
certain  cases.  As  a  result,  the  villi  become  changed  into  cy8ts  varying  in 
size  from  that  of  a  pin'B  head  to  that  of  a  grape.  If,  as  uBually  happene,  the 
greater  part  of  the  ovum  is  affected  by  this  change,  the  fcetus  dies  and  is 
ab8orbe<L  If,  however,  only  a  small  part  of  the  ovum  is  dieeased,  tbe  fcetus 
may  continue  to  develop.  The  myxomatouB  change  alway8  commences 
before  the  end  of  the  third  month,  that  is  before  the  disappearance  of  the 
chorionic  villi.  However,  haemorrhagic  discharges  may  occur  not  only 
during  this  period,  but  as  long  as  tbe  uterus  remains  unemptied,  and 
accordingly  it  must  be  set  down  as  a  cause  of  hatmorrhage  not  only  during 
tbe  first  tbree  months,  but  also  during  the  second  three.  It  will  be  most 
convenient,  honrever,  to  refer  to  it  under  the  former  period  only, 

The  above  are  the  three  causes  of  hiemorrbage  during  this  period. 
Inasmucb  as  each  of  tbem  are  fully  treated  in  the  articles  "  Abortion," 
"  Ectopic  Gestation,"  and  "  Moles,"  the  writer  wiU  here  confine  bimaelf  to 
a  brief  account  of  tbe  method  of  distinguishing  between  them. 

In  order  to  reoognise  the  cause  of  hsemorrhage  in  any  čase  the  following 
points  must  be  aacertained : — 

(1)  The  exiBtence  of  pregnancy. 

(2)  The  duration  of  pregnancy. 

(3)  The  present  size    of   the   uterus,  and   the   nature   of   any 

alterations  which   may   take   plače   in   it  from    day   to 
day. 

(4)  The  condition  of  the  adnexa. 

(5)  The  nature  and  duration  of  tbe  discharge. 
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(6)  Tbe  nature  of  anj  solld  matter  whioh  ma;  have  beeo  es- 

pelled  from  the  utehts. 

(7)  The  condition  of  the  eervix. 

(8)  The  BymptomB  of  the  patient. 

(1)  The  Exi8tence  of  Prtg7ta7icy. — The  esistence  of  pregnancy  ie  the  first 
point  to  be  decided.  This  can  be  done  hj  determiniDg  the  presence  of  its 
nsual  Bubjective  and  objectire  ajmptoins. 

(2)  The  Duration  of  Pregiianci/. — The  duration  of  pregnancy  muat  be 
firflt  ascertained  as  far  as  posaible  b^  the  patienfs  hiBtorj-,  without  taking 
the  size  o£  the  uterus  into  conaideration.  This  ia  an  important  point 
to  remember,  as  in  some  cases  the  diagnosis  of  tbe  nature  of  the  čase 
will  be  Urgelj  based  upoD  the  difference  betweeD  the  actual  eize  of  the 
uteniB  and  the  size  it  ought  to  be  in  accordance  with  the  period  of 
pi^nanCT- 

(3)  Tke  preaerU  Size  of  the  Uterus  and  the  Nature  of  the  Alterations 
wkich  take  p,ace  in  it  from  I>ay  to  Day. — The  present  size  of  the  uterus  is  a 
considerab^  aid  to  diagnosia  in  cases  of  hsemorrhage,  when  it  ia  taken  in 
conaectioD  with  the  supposed  date  of  pregnane;.  If  the  uterus  corresponds 
in  size  with  the  duration  of  pregnane;,  it  is  strong  evidence  for  suppoaing 
that  it  contains  a  living  ovum,  or  one  wbich  bas  only  quite  receotly  died. 
If,  however,  tbe*  uterus  ia  larger  than  the  period  of  pregnane;  accounts  for, 
tbe  possibilitj  of  mjrzoma  chorii  must  be  thougbt  of.  If,  again,  the  uterus 
ia  snuiller  than  the  period  of  pregnancj  would  lead  us  to  suppoae  it  ought 
to  be,  it  BUggests,  first,  that  perhaps  the  pregnane;  is  extra-uteriue,  and, 
eeoondl;,  if  that  suppoaition  ia  proved  to  be  erroneous,  that  the  ovum  is 
probabl;  dead. 

Tbe  alteration  in  eize  of  the  uterus  from  da;  to  da;  is  also  important. 
If  it  increases  at  tbe  natural  rate,  it  ia  almoat  cxjncluBive  evidence  that  the 
ovum  is  intra-uterine  and  living.  The  oni;  other  condition  under  which 
this  rate  of  iucreaae  could  occur  is  in  the  eaae  of  a  miaaed  abortion,  in  which 
juat  sufficient  intra-uterine  baemorrbage  is  taking  plače  each  da;  to  cause 
the  same  rate  of  increase  that  a  growing  ovum  would  cause.  Such  a  state  of 
afEairs  is  necesaaril;  ao  rare  that  in  practice  it  ma;  be  oeglected.  If  the 
utenia  ceases  to  increase  in  aize,  or  even  commences  to  become  smaller,  it  is 
equaU;  strong  evidence  that  tbe  ovum  ia  dead,  that  is,  that  a  conditioo  of 
miaaed  abortion  is  preaent.  If  the  uterus  growe  more  rapidl;  than  is  normal, 
it  is  strongl;  in  favour  of  m;xonia  chorii. 

(4)  The  Condition  of  the  Adnexa. — The  condition  of  the  adnera  is  of  im- 
poTtance,  if  the  queBtion  of  the  poBsibiht;  of  the  exifltence  of  an  extra-uterine 
pregnane;  ariaee.  If  the;  are  normal  in  aize  on  both  sides,  the  poasibilit;  of 
extra-atenne  pregnane;  is  immediatel;  eliminated.  The  t;pioal  condition 
met  witb  in  extra-uteriue  pregnane;  prior  to  tbe  rupture  of  the  sac  is  as 
followa : — A  globular  or  ovoid  tumour,  varying  in  size  from  a  pullet'a  egg 
to  an  orange,  is  found  at  one  or  other  side,  corresponding  in  position  to  the 
tube  oC  tbe  same  side.  Tbe  tumour  is  elaatio  to  touch,  and  slight  pulaa- 
tion  ma;  be  felt  in  it  owiQg  to  tbe  increased  size  of  the  veasels  which  suppl; 
it  The  uterua,  which  is  also  somewbat  enlarged,  is  displaced  towards  the 
opposite  aide  b;  the  tumour.  If  rupture  haa  occurred,  it  ma;  be  poasible  to 
determine  the  disappearance  of  a  tumour  whoBe  exiatence  had  been  previousl; 
ascertained,  and  the  gradual  formation  of  another  tumour  in  Douglas' 
pouch. 

Tbe  phj^cal  aigna  which  belp  to  distinguisb  betveeu  an  unruptured 
tnbal  pregnane;  and  an;  other  tumour  of  the  adnexa  are : — 

(a)  In  tubal  pregnane;  the  eulargement  corresponds  to  the  position  of 
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a  tube  rather  than  of  an  OTary.  Ovarian  pregnane^  is  said  to  oocur,  but  it 
is  ao  rare  tbat  it  maj  be  oeglected. 

(&)  An  extra-uterme  pregnancj  is  usuallj  unilateraL  Iiiflaiiiinatory 
disease  of  the  tabes  is  almoet  alway&  bilateraL 

(c)  The  sac  of  a  ptegnaocj  polaates,  and  ocoaaioiiallj  contraotiona  of 
ita  wallB  msy  be  felt  (Kellj). 

(5)  The  Nature  and  Duration  of  the  Ditcharge. — Slight  bsmorrhagic 
discharge  ia  not  iodicatire  of  anytbing  definite.  It  occura  in  ali  forma  of  abor- 
tion,  in  extia-uterine  pregnancj,  and  in  myxoma  chorii  Profuse  hiemorTh^e 
ia  concluaiTe  evidence  of  some  form  of  abortion,  most  probably  threatened 
or  incomplete.  A  profuae,  wateTy,  blood-atained  ducharge  points  stronglj 
to  myxoina  chorii  If  amall  cyBta  are  found  in  it,  it  is  pathognomonic  of  that 
condition.  More  or  lesa  profuse  dork-coloured  diacharge  sbowa  that  the 
OTum  ia  dead,  and  that  part  or  ali  of  it  is  stili  retained  in  the  uterua.  Putrid 
discharge  showB  that  the  ovum  is  not  only  dead,  but  tbat  decomposition  bas 
occurred.  If  the  discharge  quickly  lesaens,  and  after  a  few  daya  diaappeara 
altogether,  it  niay  usuaUy  be  taken  to  8bow  either  that  the  threatened  ex- 
pulsion  of  the  ovum  haa  passed  ofT,  or  that  the  uterua  haa  emptied  itaelf, 
that  ia,  that  complete  abortion  bas  occurred. 

(6)  The  Natvre  of  any  Solid  Afatler  which  inajf  have  been  expelled  from 
the  Ulerus. — It  cannot  be  too  atroQgly  inaiated  upon,  that,  in  the  caae  of  a 
patient  who  ia  bleeding,  ali  matter  whicb  is  ezpelled  from  the  uterus  muat 
be  moBt  carefuUy  examined.  It  ia  by  bo  doing  that,  in  the  majority  of  cases, 
we  obtain  the  neGeBBary  Information  to  enable  a  diagnosia  to  be  made. 
The  expelled  matter,  if  we  oan  obtain  it  all,give8  abaolute  infoniiation  as  to 
wbat  haa  bappened  in  the  uterua,  while  the  information  obtained  in  other 
wayB  is  generally  more  or  leas  problematical.  If  an  entire  ovum  is  expelled, 
it  ia  aelf-evident  that  complete  abortion  haa  taken  plače ;  or  if  only  a  portion, 
tbat  the  abortion  is  incomplete.  In  order  to  be  abBoluteIy  certain  tbat  the 
caae  ia  one  of  abortion,  either  cborionic  vlili  or  some  fragment  of  a  fcetua 
must  be  found.  A  mere  mase  of  decidua  does  not  enable  ua  at  first  aight 
to  eay  whetber  the  caae  ia  one  of  intra-  or  extra-uterine  pregnancy ;  a  micro- 
acopical  esamination  of  it  will  be  neceaBary.  Dakin  statea  that  the  tnte 
decidua  of  an  intra-uterine  pregDancy  ia  indiatingulshable  from  the  falae 
decidua  of  extra-uterine  pregnancy.  However,  in  the  former  čase  aome 
fr^ment  of  chorion  or  amnion  will  be  found  by  the  aid  of  the  mioroecope, 
and  this  of  courae  ia  pathognomonic.  If  intra-uterine  pregnaDcy  is  ex- 
oluded,  the  expulsion  of  a  decidnal  čast  of  the  uterus  in  me  preBence  of  a 
groving  pelvio  tumour  is  diagnoatic  of  an  extra-uterine  pr^nftncy  (Eouth). 
As  haa  been  mentioned  above,  the  preaence  of  cy8ta  in  the  discharge  ia 
pathognomonic  of  myxoma  chorii. 

(7)  The  Covdition  of  the  Cervix. — Tbe  condition  of  tbe  cervix  ia  of  use, 
not  only  in  determining  wbether  the  patient  ia  pregnant  or  not,  but  alao  in 
distinguishing  between  the  different  forms  of  abortion.  In  a  threatened 
abortion  tbe  cervical  canal  U8ually  becomea  Blightly  patulous.  If  the  ovum 
bas  been  detached  and  ia  in  proceas  of  expul8ion,  it  is  forced  againat  the  inner 
oa,  wbich  accordin^ly  dilates,  the  external  os  atill  remaining  cloaed.  The 
cervix  as  a  result  becomes  conical  in  sbape,  tbe  base  of  the  cone  correspoad- 
ing  witb  the  inner  ob,  the  apex  with  the  extemal  os  (v.  Fig.  1) ;  in  other 
wordB,  tbe  circumference  of  the  cervix  at  the  cervico-vaginal  junction  is 
increased.  If  the  external  oa  will  not  dilate  to  allow  the  ovum  to  pasa 
through,  tbe  latter  ia  gradually  expelled  into  the  cervical  canal,  which 
dilates  to  a  sufficiently  large  slze  to  receive  it.  Tbe  inner  os  may  then 
partially  contract  agaio,  and    the   ovum    become    inoarcerated    in   tbe 
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ballooned-oat  cerrical  oaD&L  Thus  the  conditioa  knowQ  as  cervical 
abortioa  aiises.  If,  however,  the  eztemal  os  dilates  in  the  usual  manner 
and  the  ovum  is  expeUed,  the  ioner  os  cloees  ^ain  completelj,  while  the 
eitemal  oa  remaina  dilated  for  some  da/B.  The  cervis  thuB  acqiiitea  a 
tTumpet-sbape,  the  mouth  of  the  trumpet  corresponding  to  the  extemal  os 
(Fig.  1),  If  the  oviini  haa  been 
completel;  expelled,  the  cervii 
gtadually  regaiaa  its  nonnal  shape ; 
if,  on  the  contrary,  a  part  of  the 
ovnm  is  retained,  complete  closuie 
of  the  oanal  rarelj  oocara. 

(8)  ThtSymptoiaaofthtPatient. 
— The  three  chief  ajiiiptoins  of 
the  patient  in  either  abortion  or 
extra  -  uterine  pregnancy  are 
hGemorrhage,  paio,  and  collapse. 
In  .bortlon,  the  three  have  i^'-i5SS,r.T^S?i3:Ci''i'Sk 
nsuallj  a  due  relationaMp  to  one 

another.  The  degree  of  collapae  ia  in  proportion  to  the  amount  of  htemor- 
rhage  and  pain  which  is  occuning.  The  amount  of  pain  is,  how6Ter,  h;  no 
means  eonstant.  In  the  oase  of  a  ruptured  extra-utCTine  pregnancj,  on  the 
other  band,  the  firat  point  which  nia;  strike  us  with  regard  to  the  caee,  is 
that  the  collapse  is  altogether  out  of  proportion  to  the  amount  of  hcemor- 
rhage  which  is  apparenuj  ocourring.  The  accompanying  pain  ia  also  greater 
than  in  abortion.  Such  a  condition  ahould  alway8  verj  foreibij  auggeat  the 
posaibilitj  of  internal  hsemorrhage.  In  missed  abortion,  the  previoualj 
ezisting  aubjective  sjmpboma  of  pregnancy  disappear,  and  are  replaoed  bj 
variona  ill-defined  phenomena,  the  reenlt  of  the  absorption  of  ptomaines 
from  the  dead  ovum. 

These  are  the  priucipal  dif^ostic  phenomena  to  be  looked  for  in  any 
čase  of  htemorrhage  during  the  first  three  montha  of  pregnancy.  It  ma; 
he  of  uae  to  siun  them  up  in  their  relationship  to  the  vahoiia  cauaes  of 
hsemorrhage. 

A  uterus  corresponding  in  aize  to  the  period  of  pregnancf ;  a  varying 
amount  of  biemorrhage  and  pain,  with  a  corresponding  degree  of  collapee ; 
widening  of  the  cervii  at  the  cervioo-vaginaJ  junction ;  and  a  alightl; 
patnlona  condition  of  the  extemal  os,  are  au^estive  of  threatened  abortion. 
Marked  ballooning  of  the  cervical  canu;  closure  of  the  oa  extemum 
vrhich  has  a  thin  parchment-like  edge;  and  a  var^ing  amount  of  dark, 
perhapa  putrid  diacharge,  are  indieative  of  cervical  abortion. 

The  expul8ion  of  a  portion  of  the  ovum ;  slight  diminution  in  size  of 
the  uterus ;  a  patulous  cervical  canal ;  and  a  profuse  dark  diacharge,  or  even 
a  abarp  bEemorrhage,  are  indieative  of  incomplete  abortion. 

The  expulaion  of  the  entire  ovum ;  a  trumpet-sbaped  condition  of  the 
cervix ;  a  marked  diminution  in  size  of  the  uterus ;  and  the  gradua]  dimina- 
tion  and  final  diaappearance  of  ali  diacharge,  are  indieative  of  complete 
abortion. 

A  ceesation  of  development,  or  a  gradual  diminution  in  dze  of  the 
uterus ;  a  dark  hEemorrbagic  diacbaige,  whicb  may  be  fcetid ;  disappearance 
of  the  subjective  and  objective  sjmptoma  of  pregnancv,  and  general  ill- 
healtb  oa  the  part  of  the  patient,  are  suggestive  of  miBsed  abortion. 

The  exiBtence  of  an  ovoid  piilsating  tumour  at  one  aide  of  the  uterus ; 
a  history  of  pr^nancj ;  an  enlarged  uterua,  corresponding  io  size  to,  or 
slightl^  amaller  than,  the  date  of  pregnane;  accounta  for,;  alight  irregular 
VOL.  X  5 
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hffimorrhages ;  and  perhapa  the  ezpuMon  of  a  decidua  in  whiob  do  tisce  of 
cborionic  villi  or  amnion  can  be  found,  aie  euggestive  of  an  unruptured 
eztra-uterine  pregnancj. 

A  varTuig  degres  of  heemorrhage ;  the  ezpulsion  of  a  decidua  in  wbicb 
DO  trace  of  chorion  or  amnion  can  oe  found ;  considerable  pain ;  collapse  out 
of  proportion  to  the  amount  of  extenial  hsmorrbage ;  and  perhape  the  dis- 
appearance  of  a  preriotiBl^-discoTered  pelvic  tumour,  with  the  formation 
01  a  new  tumour  in  DougUs'  poucb,  are  suggeetive  of  a  ruptuied  estra- 
uterine  ptegnanc;. 

Marked  Inctease  in  size  of  tbe  uterus,  out  of  proportion  to  the  period  of 
pr^nancj ;  a  profuse  watei7  blood-stained  diacharge,  perhape  containing 
cjsts ;  and  crampy  pains,  are  indicative  of  mjzoma  chorii. 

B.  H^MORRHAGES  OCCURRING  DURING  THE  SECOND 
THREE  MONTHS 
Two  varieties  of  b«emorrhage  are  met  witb  during  the  second  three 
months  of  pregnancy : — 

I.  Hsemotrhage  due  to  detachment  of  the  placenta. 
II.  HEemorrh^e  due  to  eztra-uterine  pregnancj. 

I.   H^MOKfiHAGE  DUE  TO   DETACHMENT  OF  THE  FLACENTA 

Hčemonhages  due  to  detacbment  of  tbe  placenta,  occuning  during  the 
second  three  montbs  of  pregnancj,  oecupj  an  intermediate  poeition  between 
abortion  and  accidental  and  unavoidable  bsemorrb^es. 

With  the  ezception  of  a  amall  proportion  of  casee  whicb  are  due  to 
degeneratioD  of  the  ovum,  we  find  that,  wbile  pathologicallj  they  can  be 
clasaified  in  the  same  manuer  as  can  the  bamorrbages  of  the  last  four 
months,  clinicallj  tbey  must  be  tieated  as  those  of  the  firat  three.  The  reaeon 
of  tbis  is  obvious.  In  the  four  last  months  of  pregnancj  it  is  alwa7a  possible 
to  distinguish  clinically  between  the  two  great  clasBes  of  placental  insertion ; 
in  the  second  three  months  of  pregnancy  it  is  not  poesible  to  do  ao,  although 
pathologicallj  the  two  classea  occur.  Conseguentlj,  while  in  the  four 
last  months  we  can  di^nose  esactlf  the  nature  of  the  čase,  and  treat  it 
Bccordinglf  in  the  moat  suitable  manner,  in  the  second  tbree  montba  ali 
we  can  do  ia  to  recognise  tbat  tbe  patient  is  bleeding,  and  that  the 
bsemorrbage  ia  eitber  ao  trifling  as  ODly  to  requiie  palliative  Lreatment,  or 
80  serioua  as  to  demand  more  radical  measures. 

jEtiology. — Aa  bas  been  pointed  out  above,  the  bfemorrhage  may  come 
from  a  placenta  whiob  is  normal  in  poaition,  or  from  one  which  is  pnevia. 
The  distinction  between  tbe  two,  which  cannot  be  made  prior  to  the 
expulfiioQ  of  the  ovum,  can  be  made  in  most  cases  BubBequentlf .  Tbis  is 
done  \sj  noting  tbe  relationsbip  of  the  opening  in  tbe  membianes,  througb 
wbicb  the  foetua  waa  expeUed,  to  the  placenta,  if  tbere  is  aucb  an  opening. 
If  the  opening  ia  quite  cloee  to  the  pUcenta,  or  even  througb  it,  it  abows 
that  tbe  placenta  must  have  been  implauted  quite  close  to,  or  rigbt  over,  tbe 
08.  In  some  of  these  cases,  bowever,  wben  tbe  ovum  is  expelled  apontaneoualj, 
it  is  unruptured ;  wbile  in  tboae  cases  in  wbich  it  hae  to  be  removed,  the 
membranea  become  so  tom  tbat  it  is  impossible  to  determine  tbe  above 
relationsbip.  Even  in  the  caaes  in  which  tbe  placenta  is  certainl;^  prsevia, 
it  is  doubtful  whether  the  situatioD  ia  the  cause  of  ita  detachment,  or 
whetber  rather,  the  latter  is  not  really  due  to  such  umilar  cauaes  aa  act  in 
tbe  čase  of  a  normally  seated  placenta, — the  fact  that  tbe  placenta  ia  pnevia 
being  a  cbauce  accompaDiment.     It  is  not  very  easj  to  eiplain  why  a 
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placenta  prtevia  shoiUd  be  detached  any  more  readily  than  a  oormallj 
situated  placenta  before  the  lower  uterine  segment  h&e  commenced  to  form, 
i.e.  before  the  niutb  month.  The  causeB  of  the  detachment  of  a  normally 
sltuated  placenta  are  to  be  found  in  some  diseaeed  condition  of  itself  or  of 
the  decidua  aerotina.  Accordingly,  the  folIowing  may  be  stated  to  be  the 
causes  of  pUcental  detachment : — 

(a)  Endomethtis,  by  cauBing  an  imhealthy  condition  of  the  decidua. 

(b)  'White  infarctioa  of  the  placenta  due  to  Brighfs  disease. 

(c)  Sjphilis,  by  afiectiog  either  the  placenta  or  decidua.     And  perhaps 

(d)  Ineertion  of  the  whole  or  part  of  the  placenta  in  the  lower  uterine 


Symptomt. — The  essential  8ymptom  of  the  caae  is  the  occurrence  of 
htemoTrhage,  perhaps  accompanied  by  the  death  of  the  fcetus.  In  the  latter 
čase,  decompoeition  may  result,  if  the  membranes  are  ruptured ;  or,  on  the 
otber  hand,  if  they  remain  intact,  the  foebus  m&j  merely  macerate  or 
iaummify  a8epticaUy.  In  the  large  majority  of  cases,  the  hiEmorrh^e  is 
eztemal,  i.e,  it  eecapes  from  the  uterine  ctiTity  as  rapidly  as  it  finds  its  way 
into  the  latter  from  the  blood-vessels.  In  a  smallei  proportion  of  cases,  on 
tbe  other  hand,  it  may  remain  stored  in  the  uterus,  wbich  gradually 
increases  in  size  to  suit  tbe  demands  of  the  acoumulating  blood.  If  the 
area  of  placental  detachment  is  so  great  as  to  leave  an  insuMcient  amount 
of  Burface  in  contact  with  the  uterus  to  provide  the  neceBBary  nutrition  and 
oxygen  for  the  foetus,  the  latter  dies.  In  most  cases,  this  event  wiU  deter- 
mine  tbe  onset  of  labour,  but  in  some  cases  a  condition  aoalogous  to  missed 
abortion  resulta,  and  tbe  ovum  is  retained  in  ulero.  On  the  other  hand, 
if  there  is  stili  a  sufBcient  area  of  placenta  intact  to  keep  the  fcetus  alive, 
tbe  latter  continues  to  grow.  The  condition  of  the  uterus  will  depend  on 
tbe  foregoing.  If  the  fcetus  livea  and  the  hsmorrhage  is  eztemal,  the 
uterus  will  continue  to  increase  in  aize  in  proportion  to  the  advance  of 
pregnancy.  If  the  fcetus  dies,  the  hsemorrhage  being  stili  external,  the 
uterus  will  diminiah  in  size  as  the  liquor  amnii  is  absorbed,  and  there  will 
be  in  addition  tbe  symptoms  due  to  the  retention  of  a  dead  fcetus.  The 
breaatB  become  flaccid,  and  any  secretioD  whicb  may  have  appeared  in 
them  disappears.  At  the  same  tirne,  the  subjective  Bymptoms  of  pregnancy 
lessen,  and  the  patient  suffers  to  a  vaijing  d^ree  from  the  absorption  of 
ptomainea  from  the  dead  ftetus.  If  the  hEemorrhage  is  intemal  and  tbe 
fcetus  dead,  the  patient  suffers  in  the  same  manner  from  the  retention  of 
the  fcetus,  but  the  uterus  increases  in  size.  In  such  cases  there  will  be  great 
difficulty  in  feeling  tbe  foetal  partfi ;  and  the  uterus,  which  ordinanly  in 
bsemorrhage  is  softer  than  usual,  wil],  if  tbe  bleeding  is  escessive,  become 
extreniely  tense  and  hard.  FinaUy,  if  the  membranes  have  ruptured  and 
8aprophytic  germs  have  found  their  way  into  the  cavity,  the  fcetus  will 
decompose  and  a  foetid  discharge  result. 
,^  Accordingly,  we  may  sum  up  the  Bymptom8  as  followB: — A  varying 
amount  of  hEemorrb^^  either  eicternal  or  intemaL  A  gradual  increase  in 
tbe  size  of  tbe  uterus,  if  the  fcetus  lives  and  the  hiemorrhage  is  extemaL  A 
diminution  in  size,  if  the  fcetus  dies  and  the  bleeding  is  extenial.  A  more 
or  less  marked  and  sudden  increase,  if  the  bsemorrbage  is  intemal  .  A  putrid 
discharge,  if  tbe  fcetus  decomposes. 

JHagnosis. — Tbe  diagnoeis  of  external  bsemorihage  is  obvious,  The 
diagnosis  of  intemal  hfemorrhage  is  made  by  noting  the  increase  in  size  of 
the  uterus — an  increase  which  enlarges  the  uterus  out  of  proportion  to  the 
period  of  pregnancy,  by  tbe  dif&culty  in  feeling  the  fcetel  parts,  and  by 
tbe  general  condition  of  the  patient.     Internal  hEemorrhage  at  this  stage  of 
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pregnaiicy  is  most  likal;  to  be  coafused  with  myxoma  chorii,  but  here  a 
mistake  in  diagnosis  is  not  of  anj  great  Importauce,  as  iu  eithet  caae  the 
uterus  must  be  emptied.  The  nature  of  tbe  dischu^e  will  in  moat  cases 
enable  a  distinction  to  be  made,  aa  in  hsemorrhage  it  is  grumous  and  con- 
tains  clots;  in  mjKoma  chorii  it  is  thin  and  watery,  while,  if  myxomatouB 
cjBts  are  found,  the  nature  of  the  čase  is  at  once  apparent 

Treatment. — Our  treatment  of  these  cases  is  palliative  ot  active,  aecord- 
ing  to  their  nature.  If  the  hfemorrhage  is  slight,  and  thera  is  no  evidence 
that  the  fcetus  is  dead,  everj  effort  must  be  made  to  check  the  bleeding  by 
an;  meaoa  short  of  empt^ing  the  uteru&  Tbe  main  factor  in  attaining 
thia  end  is  absolute  rest  in  bed  for  at  least  teo  da^s  or  a  fortnight  after  the 
hEemorrhage  has  ceased.  There  are  certain  drugs,  vhich,  according  to  some 
autborities,  can  produce  a  tonic  eflect  upon  the  uterus  or  its  blood-vessels 
aufficient  to  check  slight  hiEmoirhage.  Of  these,  the  chief  are  ergot  and 
strjchnine  administered  in  conjunction,  Atthill  recommends  the  continued 
administration  of  a  mixture  containing  15  minims  of  Est.  Ergot.  Liq.  and 
5  minims  of  Liq.  Strjohnin^e.  Hjdiastis  Canadensia  has  also  ita  advocates. 
Tbe  objections  which  are  so  constantly  ui^ed  against  ei^ot,  do  not  hold  good 
in  the  caae  of  the  last-mentioned  drug,  Ergot  produces  its  effect  by  cauaing 
a  tonic  contraction  of  the  uterine  muacle  iibres,  and  in  ali  probability  only 
produces  auch  effect  when  the  contractions  have  already  started  of  their  own 
accord.  Accordingly,  in  the  čase  of  a  patient  who  is  bleeding,  but  who  ia 
not  in  labour,  ergot  will  probably  produce  little  or  no  effect ;  while,  if  any 
contractiona  of  the  uterus  have  occurred,  they  will  be  increased  by  the  ei^ot 
given,  and  so  any  po88ibiUty  of  their  passing  off  and  allowing  the  preg- 
nancy  to  continue  will  be  removed.  Hydra3ti8  Canadensia,  on  the  other 
hand,  is  aaid  to  produce  its  eflect  by  direct  action  on  the  muscle  fibres  of 
the  blood-veaaels,  and  ao  does  not  tend  to  accelerate  the  occurrence  of 
uterine  contractions.     The  usual  dose  of  it  is  from  fifteen  to  twenty  minima 

Active  treatment,  consisting  in  the  emptying  of  the  uterua,  is  indicated 
under  the  following  conditiona : — 

(1)  If  it  is  obvioua  that  the  patient  has  lost  as  much  blood  as  is  safe. 

(2)  If  the  dificharge  is  ftetid. 

(3)  If  the  fcetus  is  dead. 

If  the  indication  for  delivery  is  hsemorrhage  alone,  and  there  ia  no  fdgn 

of  intra-uterine  decompoaition,  the  easieat  method  of  emptying  the  uterus 

consists  in  passing  as  uiany  sea-tangle  tents  into  the  cerviz  as  the  latter 

will  hold,  after  carefully  disinfecting  the  external  genitals  and  vagina,  and 

tben  in  plugging  the  vagina  tightly  with  iodoform  gauze.     It  is  better  to 

uae  a  numter  of  amall  tenta  in  preference  to  a  couple  of  lai^  ones,  as  the 

dilating  eOect  of  the  former  is  superior.     The  plug  and  tents  are  to  be 

removed  in  twenty-four  hours,  or  sooner  if  labour  pains  enaue.     If  there  is 

no  appearance  of  the  latter  when  the  tents  are  removed,  it  will  be  well  to 

rupture  the  membranes,  to  draw  dowD  a  foot  into  the  vagina,  and  either  to 

leave  the  further  expul8ion  to  the  uterine  contractiona,  or  to  complete  the 

delivery  of  the  fcetus.     In  ali  cases,  if  contractions  do  not  foUow  the  rupture 

ur  to  8ix  hours,  it  \viU  be  beat  to  empty  the 

danger  of  decomposition  occuiring  if  we  wait 

ureatment  to  the  use  of  sea-tangle  tents  is  the 

lal  canal  with  iodoform  gauze  after  tbe  method 

the  cervix  is  dr^wn  down  by  meana  of  an 

ips,  after  thorough  disinfection  of  the  vagina, 

ilatora  aa  far  as  possible  without  laceration.    The 

rm  gauze,  two  inches  wide,  and  either  aingle  or 
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double  OB  is  preferred,  is  passed  by  mesDS  of  a  BouDd  ae  far  into  the  uterus 
88  poesible.  Tbis  ia  foUowed  by  tbe  remainder  of  the  strip,  and  wbeii  it  is 
finišhed,  hy  anothei  similar  strip  which  is  knotted  on  to  the  first.  Each  bit 
of  gauze  is  passed  as  high  into  tbe  uterus  as  pOBsible,  and  ao  the  maximum 
amount  iutroduced.  As  bood  as  the  cavit;  is  jilled,  the  vagina  is  plugged 
tightlj,  Thia  plug  is  left  in  sitv,  for  twenty-four  hours,  or  until  strong 
labour  pains  ensue,  and  is  tben  removed.  The  advantage  of  thia  method  is 
that  ali  bsBmorrhage  is  cbecked,  that  intra-uteriue  decomposition  is  pre- 
vented,  and  that,  even  if  labour  doea  uot  follow  its  removal,  there  is  then  suffi- 
cieot  dilatation  of  the  cervix  to  permit  of  the  easj  estraction  of  tbe  fcetus. 

In  thoae  oases  in  which  bsemorrhage  is  complicated  bf  tbe  ocourrence  of 
decomposition,  the  emptfing  of  the  uterus  must  be  carried  out  at  one 
aitting.  Tbis  is  alway8  a  more  or  lesa  troublesome  operation  owing  to  tbe 
small  size  of  the  cervix,  and  frequently  it  will  only  be  poesible  to  extract 
the  child  after  some  proceeding  akin  to  embryotomy,  The  author  bas 
found  the  followiDg  pum  to  be  rapid  and  comparativel^  eaa^,  DisinfeGt 
the  vagina  thoiougbl^,  and  dilate  the  cervix  as  f ai  ae  poesible  with  Hegar'8 
dilatot&  Pasa  one  finger  into  the  uterus,  seize  one,  or  if  poesible  both 
feet,  and  draw  them  dowD  as  far  aa  possible,  which  will  uBuaU7  be  until 
tfae  breech  comes  into  the  cervical  canaL  As  soon  ae  they  eannot  be  drawn 
down  any  further,  intioduce  a  Scbultze's  spoon-forcepB,  or  other  forceps  of  a 
aimilar  ^ape,  into  the  uterus  alongside  the  breech,  and  catch  the  latter  in 
it  and  puli  it  down.  Tbis  will  result  in  the  tearing  ofif  of  part  of  it,  and 
tben  a  fteah  hold  is  taken,  and  bo  on  until  the  bod;  of  the  child  is  extracted 
piecemeaL  The  head  will  be  found  the  most  difficult  to  remove,  as  it  has 
the  largeat  diameter,  but  by  means  of  tbe  forceps  it  can  be  crushed  and 
so  eztraeted.  A  Scbultze'8  spoou-forceps  is  a  ver^  safe  instrument  for  eucb 
a  course  of  procedore,  as,  owiDg  to  its  E^iape,  it  has  no  tendenc^  to  catcb  the 
nterine  wal&,  while  it  eamlj  eeizes  anjthing  which  is  Ijing  in  tbe  cavity. 
As  soon  as  the  fcetus  bas  been  entirelj  lemoved,  tbe  finger  is  again  passed 
into  tbe  uterus  and  the  placenta  detacbed,  wbile  eounter-pressure  is  made 
upon  the  fundus  bj  tbe  hand  placed  on  the  abdominal  walL  The  uteniB 
18  then  well  douched  vith  a  solution  of  creolin  and  water  (1  in  320),  or  other 
antiseptic,  and  the  cavity  plu^ed  witb  iodofonn  gauze.  Tbe  latter  must 
be  lemoved  in  from  twelve  to  twent7-four  hours,  and  tbe  uterus  again 
douched  if  there  is  any  rise  of  temperature. 

Prognoeis. — Tbe  prt^nods  in  theBe  caeea  is  good  uuleBB  the  patient  has 
been  allowed  to  become  Tery  mucb  weakened  by  constant  bEemorrhage,  or 
anlesa  she  has  ahsorbed  an  escessive  dose  of  ptomaines  from  tbe  decomposed 
foetoa.  For  thia  reason  tbe  uterus  muat  alwayB  be  emptied  ae  soon  as  any 
of  the  indications  for  active  treatment,  aa  given  above,  Bhow  tbemselTes. 

II.   H,«MOBRHAGB   DUB  TO  EXTRiL-UTEEINE   PREGNANCT 

When  the  ovum  eacapes  into  tbe  broad  ligament,  and  survives  that 
event,  the  condition  is  knonn  aa  a  mesometric  pTegnancy.  Tbe  peritoneum 
which  forms  the  broad  ligament  now  occupies  the  relationsbip  to  tbe  ovum 
which  the  tube  formerIy  did,  and  aa  a  result  it  ia  liable  to  abare  the  same 
fate,  i.e,  Becondary  rupture  of  the  gestation  aac  may  occur.  The  immediate 
result  of  tbis  rupture  dependa  upon  tbe  position  of  the  placenta.  If  tbe 
placenta  is  situated  above  the  fcetus,  it  wiU  almost  certainly  be  involved  hy 
the  rupture ;  and  if  thia  'occuis  during  the  latter  half  of  pregnancy,  tbe 
hsemoTrtu^  will  be  so  profuse  aa  to  cause  the  deatb  of  the  patient  (Bland 
Sutton).      If  tbe  placenta  liea  beneatb  the  fcetus,  the  latter  can  escape 
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into  the  abdominal  cavity,  wheD  ruptuie  occurs,  withoat  necessarilj  cansing 
vetj  profuBe  hsmorrhage.  The  simptoma  and  treaCment  of  this  con- 
dition,  which  are  practically  the  same  aa  those  of  primaij  rupture,  wiU  be 
found  in  the  article  "  Ectopie  Gestation  "  (voL  iiL  p.  181).  WheE  rupture 
occura  it  ma^  be  accompamed  by  slight  uterine  h^morrhage,  and  perhaps 
by  the  ezpulgion  of  a  decidua. 

C.  HvEMORRHAGES  OCCURRISG  DURISG  THE  LAST  FOUR  MONTHS 
Heemorrb^eB  occurring  duriug  the  laet  four  mooths  iaay  be  due  to : — 
I.  Betachineiit  of  the  placeuta. 
II.  Bupture  of  the  uterua 

I.   H.BUOBEBAGE  DUE  TO  DSTACHMKKT  OF  THE  FUCENTA 
Caaes  of  heemorrhage  from  detachnient  of  the  placenta  are  divided  into 
two  great  classes ; — 

Jl  Accideatal  haemorrh^,  due  to  the  detachmetit  of  a  normalIy 
eituated  placenta 

£.  Unaroidable  hEemorrh^e,  due  to  the  detaobment  of  a  placenta 
prffivia. 

A.  Accidenial  HcEmorrhage 

Accidental  hfemorrhage  ie  the  term  applied  to  hEemorrbage  due  to  the 
detachment  of  a  normallj  seated  placenta,  i.e.  a  placenta  no  part  of  whjch 
Gomes  into  the  lower  uterine  segment. 

Frequvnctj. — The  frequenoy  of  accidental  hsemorrhage  Ib  very  difBcult  to 
aacertain,  on  account  of  the  cursorj  manner  the  subject  is  treated  in  the 
majorit^  of  text-book8.  At  the  Botunda  Hospital,  amonget  15,109  caaes 
of  labour  there  were  113  cases  of  accidental  hsemorrhage,  i.t.  one  in  eyery 
133'7  cassB.  Almost  ali  these  cases  were  cases  of  extemal  accidental 
htemorrhage. 

Mtiolo^. — The  most  frequent  csuse  of  detachment  of  the  placenta  is  to 

be  found  in  some  factor  which  weakena  the  adheaions  between  the  latter 

and  the  uterine  waU.     Of  these,  the  commonest  are  eodometritis,  Bright'3 

disease,  and  sjphilis.     Of  the  three,  Bright's  disease  is  the  most  important, 

and  is  practicallj  the  šole  cause  of  the  more  aeriouB  fornis  of  accidental 

hsemorrliage.     It  favours  the  rupture  of  vessels  in  the  placental  substance, 

and  blood  escaping  from  them  forces  ita-way  between  the  placenta  and 

cauaing  the  detachment  of  the  former.     Another 

it  nature  from  the  foregoing  is  to  be  found  in  undue 

ither  actual  or  the  reault  of  the  twisting  of  the  ktter 

When  such  a  condition  is  preaent,  so  great  traction 

acenta  while  the  foetus  is  being  expelled  as  to  cause 

lief  forma  of  accidental  haemorrhage  are  met  with, 
escapes  e^ternallj,  or  is  stored  up  in  the  uterus. 

ed  accidental  bsemon-hage. 

d  accidental  haemorrhage. 

diiler  so  markedly  from  one  another,  as  far  as  the 

the  appropriate  treatment  are  oonoemed,  that  they 

rately. 

tcctDBKTAL   H^MORBHAOB. — Coucealed  accidental 

1  applied  to  accidental  heemorrhage  when  the  blood  is 
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atoted  up  in  the  uterus  instead  of  eacapiog  into  the  vagina.     In  mich  a 
condition  the  blood  maj  be  found  in  one  of  four  situations:^ 

(1)  Behind  the  placenta,  the  whole  of  which  is  separated  except  ita  edgea. 

(2)  Behind  the  membranes,  which  are  detached  ezcept  lound  the 

internal  os. 

(3)  In  the  amniotic  cavit;. 

(4)  Behind  the  presenting  part,  if  the  latter  filla  the  lower  uterine 

segment  completely. 

Concealed  aceidental  hEemorrhage  is,  with  the  exception  of  acute 
eepsiB,  the  most  serious  accident  vhich  can  happen  to  a  pregnant  woman. 
Thifi  is  due  not  only  to  the  difficulty  of  diagnoaing  its  occurrence  at  au 
earlj  stage,  but  also  to  the  fact  that  we  have  an  entirelr  difierent  condition 
of  the  uterus  from  that  whioh  we  find  in  extemal  hffitnorrhage.  In 
concealed  hsemorrhage  the  blood  ooHecta  in  the  uterus,  becauee  the  latter 
dilates  so  easil]'  that  the  intra-uterine  pressure  is  never  suf&cieDtIy  gteat  to 
overcome  the  shght  reaistance  offered  to  its  outflow  through  the  cervix.  In 
ezternal  hsemorrhage  quite  the  oppoeite  is  the  čase.  Here,  the  intra-uterine 
pressure  is  eo  rapidlj  raised,  by  the  escape  of  blood  from  behind  the  placenta, 
that  Buch  blood  is  almost  immediatel;  forced  through  the  cervix.  The 
cause  of  the  diference  in  the  two  cases  is,  that  in  internal  hsemorrh^e  we 
have  to  deal  with  a  uterus  the  muscle  fibre  of  which  has  for  some  reason 
loet  its  normal  contractile  tone,  and  whaBe  elastičity  is,  as  a  result,  impaired ; 
while  in  extenial  hfemorrhage,  the  uterine  fibre  poeaesBea  that  normal  tone, 
aod  hence  may  be  described  as  "  healthy."  It  is  guite  ohvious  that  a 
ruptured  veasel  can  only  bleed  into  a  closed  cavity  as  long  as  the  pressuse 
inside  that  cavity  is  lesa  than  the  blood  pressure.  Once  they  equalise  one 
asother  the  bleeding  ceasea  If  the  blood  can  escape  from  the  cerviz  as 
quickly  as  it  fiows  from  behind  the  placenta,  tben  such  equaliBation  never 
takes  plaoe.  If  the  uterus  is  healthy  in  tone  and  the  outfiow  of  blood  from 
the  cervix  is  prevented,  the  two  pressures  rapidly  equaliBe  one  another  and 
the  bleeding  ceases.  If,  however,  the  uterine  fibre  bas  lost  its  tone  to  such 
an  estent  that  it  will  permit  the  uterus  to  dilate  before  the  blood  pressure, 
then  not  only  does  the  intra-uterine  pressure  never  rise  sufficiently  to  check 
the  hfemorrhage,  but  it  is  not  even  sufficient  to  force  the  blood  which  has 
escaped  through  the  cervix.  In  this  manner  concealed  hEemorrhage  com- 
mences.  The  amount  of  hfemorrhage  which  the  uterus  will  permit  to 
accumulate  inside  wiU  depend  apon  the  extent  to  which  the  musde  fibre  is 
afTected.  The  first  sign  that  the  latter  is  commencing  to  react  against 
the  distensioD  it  is  undergoing,  is  the  escape  of  blood  extemaUy,  and 
accordingly  the  earlier  that  occurs  the  healthier  may  the  condition  of  the 
aterus  be  judged  to  be.  These  are  ali  important  facts  to  giasp,  as  they 
ezplain  the  essential  difierences  between  extemal  and  internal  bsemorrh^es 
BO  far  as  accompanying  conditions  go.  They  also  iodicate  a  means  by 
which  extemal  hfemorrnage  may  be  checked,  and  the  necessit7  for  uterine 
co-operation  in  carTjing  out  such  a  treatment. 

Simptoma. — The  symptoms  of  concealed  heemorrhage  faU  aoder  two 
heads: — 

(1)  Those  due  to  the  loss  of  blood,  and  common  to  ali  forme  of 

hfemorrhage. 

(2)  Those  due  to  the  accumulation  of  blood  in  the  uterus. 

(1)  The  first  group  does  not  require  anj  special  attention  here.  The 
8ymptoms  are  given  in  fuU  in  the  section  detding  with  post-hjemorrhagic 

•  coUapee  (v.  "  Labour,  Post-partum  Hfemorrhage,"  voL  vi,  p.  281). 

(2)  The  most  prominent  symptom  in  the  second  group  consists  in  the 
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giadua]  enlargement  of  tbe  uteme,  whicti  ma^  dilate  to  Buch  as  estent  s8 
to  fill  the  entire  abdomeii  and  cause  preeBure  od  tbe  diapbragm.  The 
uteruB  at  first  becomes  tenae,  and  tben  of  ao  almost  wood7  hardnesa,  aod  is 
markedlj  tender  to  tbe  touch.  Ali  possibUitr  of  palpating  the  fcfitus  dis- 
appeara.  At  the  same  tirne  there  ia  severe  abdomiiial  pain,  akia  to  tbe  pain 
caused  b;  the  tonio  contraction  of  the  uteme  in  caaea  of  tbreatened  rupture. 

Diagnotis. — The  dif^nosis  of  concealed  hfemorrhage  due  to  detacbment 
of  tbe  pUcenta  can  be  made  by  means  of  the  s^mptoniB  given  above. 

TendemesB  of,  and  increaee  of  aize  in,  the  uteruB,  with  eTer-increasing 
pain,  are  almoet  pathognomonio  of  intra-uterine  haemorrhage — an  important 
fact  to  bear  in  mind  even  when  there  is  a  suf&cient  amount  of  esternal 
heemorrh^e  to  account  for  anj  otber  8ymptom8. 

Treatment. — The  treatment  of  concealed  bEemonhage  ia  80  far  b^  no 
meana  Batiafactor^.  Mild  oases  which  occtir  during  labonr  are  not  veij 
difBcult  to  treat,  but  severe  cases  starting  prior  to  tbe  onset  of  labour 
are  most  serious.  From  what  has  gone  before,  it  wiU  be  obvious  that 
pLu^ng  of  the  vagina — a  line  of  treatment  which  is  so  satisfactorj  in 
ezternal  haemorrbage — is  here  of  no  avsiL  In  tbose  casea  in  which  we  are 
able  to  recognise  the  verj  commencement  of  tbe  h^moirliage,  and  while 
stili  the  patient  showB  no  marked  simptoma  of  bleeding,  some  good  Qiay  be 
gsined  by  the  application  of  a  tight  abdominal  binder,  and  poeeiblj-  by  the 
administratiou  of  ergot ;  while  the  application  of  a  firm  vaginal  compress 
— aa  presentlj  deacribed — may  bring  on  labour  before  the  hEemoirhage  haa 
reacbed  a  formidable  amount  Once  the  patient  begins  to  have  strong 
uterine  contractions  a  great  deal  of  tbe  risk  of  tbe  čase  diaappears. 
Immediate  rupture  of  the  membranes  is  then  indicated,  with  the  object  of 
permitting  the  blood  to  escape  and  the  uteius  to  contract  down  upon  the 
foetus.  [Oie  remaining  treatment  of  the  čase  is  the  same  as  that  of  ext«mal 
accideutal  hsemorrhage  wbeD  the  patient  is  in  labour.  Unfortunatelj, 
many  caaes  of  concealed  hsemorrbage  have  a  sudden  onset  before  the  patient 
is  in  labour,  and  do  not  admit  of  any  tempoiising  measures.  In  sucb  casea 
tbe  bleeding  must  be  immediately  checked,  and  in  order  to  do  thia  the 
seat  of  tbe  hEemorrbage  must  be  directly  reached.  Two  lines  of  treatment 
present  themselves — accouchementforci,  and  supra-vagioal  amputation  of  the 
uterus  either  by  PorTo'B  method  or  not,  as  may  be  preferred.  These  are 
both  most  serious  measures,  and  convey  per  se  a  great  element  of  danger 
into  the  oase.  Tbe  only  excuse  for  their  adoption  is  that  tbe  danget  which 
they  are  directed  against  la  so  uigent  that  even  the  risk  of  Porro'8  opera- 
tion,  or  accouekement  forci,  with  a  coUapsed  patient,  is  to  be  preferred. 

By  accouchementforci  is  meant  tbe  dilatation  of  the  eervix  followed  by 
version  and  the  extraction  of  the  fcetus.  It  is  performed  as  followB : — Plače 
the  patient  in  tbe  crosa-bed  position,  with  her  hipa  well  over  the  edge  of  the 
bed;  if  poeeible  an  anaestbetic  should  be  given.  The  first  step  ia  the 
dilatation  of  the  cervix.  This  can  be  best  accomplisbed,  in  cases  in  which 
tbe  inner  os  is  dilated,  by  means  of  several  incisions  tbrougb  the  wallB  of 
the  cervical  canal,  radiating  outwards  from  the  os  esteroum.  Thia,  how- 
ever,  can  ODly  be  practised  in  primiparEe,  in  whom  the  ob  intemum  is  found 
dilated  previous  to  the  oneet  of  labour.  In  multipane,  where  the  cervix  is 
Btill  long  and  the  inner  os  closed,  mechamcal  dilatation  must  be  practised. 
This  is  uaually  performed  by  means  of  the  fingers.  First  one  finger  is 
introduced  gentl;  through  the  cervix,  and  then,  equally  gently,  another 
beside  the  nrst.  Then  a  third  finger,  and  so  on,  until  finally  tbe  whole 
hand  can  be  introduced.  If  there  is  not  suEficient  dilatation  at  tbe  start  to 
of  the  introduction  of  one  finger,  a  f6w  Hegar's  dilators  muat  be  used. 
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and  by^  this  meaiiB  the  cervical  canal  enlarged.  Ab  bood  as  the  who)e  baiid 
haa  beeu  pasaed  into  the  utenis,  the  foot  of  the  foetus  is  seized  and  drawD 
down.  By  graduallj  pulling  upon  it  the  size  of  the  cervical  caual  is  stili 
further  incieaaed,  and  finallf  the  breeoh  can  be  brought  tbrough.  The 
remainder  of  the  fcelUB  is  then  extracted  in  the  usual  manner.  If  the 
placanta  ia  not  immediatelj  e^pelled  by  the  uterine  contractions,  it  shonld 
be  removed  by  the  hand,  and  in  ali  cases  the  utero-vaginal  canal  must  be 
plugged  firmlj  with  iodofonn  gauze. 

Supra-vaginal  amputation  of  the  uterus  is  perhaps  to  be  preferred  to  the 
foregoing.  It  is  easier  if  there  ie  sufScient  asaistance.  It  ie  quicker  if 
Porro'8  operation  ia  performed.  There  is  less  blood  lost  during  Its  perfonn- 
ance,  and  there  ia  no  more,  if  as  much,  shook.  The  objection  to  it  is,  the 
greater  number  of  aesistaots  which  it  requirea.  As  to  the  method  of  per- 
forming  it  there  is  notbing  very  special  to  be  said.  For  the  deecription  of 
the  operation  the  reader  is  referred  to  the  article  on  "  Hyateroctomy,"  voL  viii. 
p.  537.  FoiTo'a  operation  is  the  moet  rapid  method,  but  convalescence  is 
aIower  than  if  an  intra-  or  retro-peritoneal  treatment  of  the  stiimp  is  adopted. 

Prognosis. — The  prognosis  for  the  mother  is  vei7  seriouB,  especiallj  io 
those  cases  whicb  come  on  before  labour  starts ;  for  the  child  it  is  almoat 
abeolutelj  bad. 

(B)  Sjterval  Accidsntal  H^morrhaoe. — Eiternal  accidental 
bfemorrhsge  is  the  term  applied  to  accidental  hremorrhage  when  tbe  blood 
escapes  from  the  utems  according  as  it  is  poured  out  from  behind  the 
detached  placenta.  It  is  a  serious  accident,  but  by  no  means  as  serious  as 
ia  concealed  hiemorrhage.  In  the  majorit^  of  cases  the  blood  pours  into  the 
vagina  ae  rapidly  as  it  escapes  from  the  ruptured  Tessels.  Sometim£s,  how- 
ever,  a  certain  amount  of  blood  m&j  first  accumulate  in  the  nterus,  and  then 
commence  to  escape  externally  as  Boon  as  the  latter  reacts  against  the  blood 
preeeure,  i.e.  as  aoon  as  the  intra-uterine  pressuie  becomee  su£Bciently  great 
to  overcome  the  resistance  to  the  escape  of  blood. 

Symj>tonts. — The  escape  of  blood  from  the  vagina  is  the  most  marked 
afmptom,  accompanied  hj  the  uaual  sjonptoms  of  collapae  if  the  bleeding 
coDtanues  long  enougb.  In  those  cases  in  which  there  is  concealed  hsemor- 
rhage  as  well,  tbe  sjmptoms  wbich  bare  been  given  under  the  bead  of 
concealed  hfcmorrhage  are  met  with. 

IHagnoais. — The  diagnosie  of  the  čase  bas  to  be  made  from  hsemorrh^e 
due  to  placenta  prcevia,  i.e.  unavoidable  bsemorrh^e.  To  do  this,  examine 
tbe  patient  TaginaUy,  witb  tbe  object  of  detennining  wbether  the  placenta 
can  be  felt  in  tbe  lower  uterine  segment  or  not.  If  it  can  be  felt,  it  is  a 
čase  of  placenta  praevia ;  if  it  cannot,  of  accidental  ba3morrhage.  Id  some 
cases  in  wbich  the  placenta  cannot  be  felt,  it  ma7  possibl/  be  a  čase  of 
lateral  placenta  prtevia,  but  stili  it  is  to  be  treated  as  if  it  vas  one  of  acci- 
dental heemorrh^e.  Tbe  reason  for  this  is  that,  if  the  placenta  lies  at  a 
height  at  which  it  cannot  be  felt  from  the  v^ina,  though'actually  it  may 
be  a  placenta  pnevia,  stiU  the  treatment  suitable  for  accidental  bcemorrbage 
wiU  be  found  to  be  the  more  efficaoious. 

Accidental  hcemorrhage  may  be  diagnosed  by  abdominal  palpation  by 
excliiding  the  poBsibility  of  placenta  prtevia.  If  the  head  is  found  to  be 
fixed  in  the  pelvis,  and  tbe  patient  is  bleeding,  it  is  certainly  not  a  čase  of 
placenta  prEevia. 

Treatment. — The  treatment  of  tbe  čase,  as  well  aa  the  prognosis,  depends 
to  a  very  great  extent  upon  the  tirne  at  vhich  the  hsemorrhage  starts.  t.;. 
wbetber  during  pregnancy  or  labour — wben  there  are  no  uterine  contractions, 
or  vhen  there  are.    If  tbe  patient  is  in  labour  tbe  danger  of  the  čase  is  greatly 
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dimitiiBhed,  and  the  treatment  is  comparativelj  simple.     If  she  is  not  in 
labour,  the  reverse  is  the  čase. 

If  the  patient  ia  not  in  labour  vvhen  the  haemorrhage  starta,  tbere  are  two 
pointB  towardB  which  our  treatment  must  be  directed.  The  firet  is  the  im- 
mediate  checking  of  the  hsemorrhage ;  the  second,  the  induction  of  labour. 
If  the  hiemorrhage  can  be  eatisfactoril}'  atopped  for  the  tirne  necessar^  to 
bring  on  uterine  contractions,  the  čase  is  practicaUy  reduced  to  one  of 
hEDmorrhage  during  labour,  and  the  prognosis  GonBequentl7  improved.  As 
bas  beeu  ehovn  above,  there  is  ver;  little  room  for  blood  to  accumulate  in 
a  healthj  uterus  fiUed  by  an  unruptured  ovum,  Either  it  must  eecape  from 
the  cavitf  as  rapidl^  aa  it  pours  out  from  behind  the  placenta,  or  the  intta- 
uterine  pressure  wiU  become  equal  to  the  blood  preasure,  and  the  bleeding 
ceaae.  Again,  the  fact  that  the  hcemorrhage  is  extemal  tenda  to  Bhow  that 
the  ut«ru8  ib  "  healthj,"  as  is  demonatrated  b^  the  atatistica  of  cases  treated 
on  this  basia.  In  no  caae  of  accidental  hffimorrhage  at  the  Rotunda  Hospital, 
has  plugging  converted  an  extemal  into  an  internal  hEemorrhage,  an  accident 
which  would  Burelj  occur  if  the  uterine  fibre  had  loat  ite  tone.  If  we  prevent 
the  blood  whicb  is  being  poured  out  from  behind  the  placenta  from  leaving 
the  uterus,  the  presaure  inaide  the  latter  will  rapidij  become  equal  to  the 
blood  pressure,  and  the  heemorrhage  will  cease.  The  easieet  and  most 
efiectual  method  of  doing  this  is  by  plugging  the  vagina  tightlj,  and  so 
compressiug  the  cervis.  Thia  wiU  check  the  hEemorrhage,  and  at  the  same 
tirne  it  will  carrj  out  our  other  object,  which  is  a  necessarj  part  of  aDy 
succesaful  treatment,  namelj,  it  will  induce  labour.  Furthermore,  labour 
thus  brought  on  comea  on  graduftUy,  and  does  not  cauae  any  sggravation  of 
the  Bhock  from  which  the  patient  is  already  auSering,  as  do  the  more  rapid 
methoda  of  emptying  the  uteruB.  On  the  coutrary,  ample  tirne  is  allowed 
for  the  patient  to  raUy  from  the  collapae,  which  the  hsemorrhage  haa  caused, 
before  the  uterus  empties  itself. 

The  operation  of  plu^ng  is  carried  out  as  foIlow3 : — Plače  the  patient  in 

the  croBB-bed  poaition,  witb  ber  hips  well  over  the  edge  of  the  bed.     Ad- 

minister  an  aneesthetic  if  necessarj,  and  this  is  most  frequeutly  the  caae, 

as  the  firm  appUoation  of  a  plug  which  is  required  iu  these  caaes  ia  rather  a 

painful   procedure.      W&Bh   the   ex- 

ternal  genitala  and  douche  out   the 

vagina    thorougbly.       Then    pass   a 

poaterior  apeculum,  and,  with  stripa 

of  iodoform   gauze   soaked   in   ly8ol 

solution  (05  per  cent),  plug  tightlr 

round    and    over    the    cervix.      A 

speculum  is  not  abeolutely  DQoeaBary, 

but  if  the  patient  is   not  under  an 

anceathetic,  it  renders  the  proceeding 

leaa  painful  by  protecting  the  peri- 

neum.     The  remainder  of  the  višina 

is  then  plu^ed  as  tightly  as  poBsible 

vrith  balla  of  cotton-wool  about  the 

size  of  a  golf  bali,  whicb  have  been 

previou8ly  sterilised  by  boiling  and 

then  soaked  in  lysol  solution.     This 

plugging  ia  contiuued  until  no  more 

rig.  2).    The  patient  is  then  put  back 

Jined  as  tightly  as  poBsible  round  the 

t  down  between   the  thighs,  and  also 
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fixed  firmly.  B^  this  meane  the  uteruB  ia  compreBsed  between  the 
plug  in  the  vagina  and  tbe  abdominal  binder,  and  tbe  intra-uterine 
preasure  is  raised.  The  plug  iB  left  in  until  Btrong  labour  pains  ensue, 
vhich  ueually  happens  in  ^om  two  to  four  hours.  In  some  cases  the  oneet 
of  labour  ia  Blower  than  this,  and  in  such  the  plug  must  be  removed  in 
twenty-four  boura  for  fear  of  deeomposition  takuig  plaee.  If  hamorrhi^e 
comes  OD  again  it  can  be  replaced,  but  this  is  rarelj  necessar^.  While  the 
plug  is  tn  ntu  the  patient  must  be  carefuUy  vatched  to  see  that  coucealed 
bsmorrhage  is  not  occurring.  The  Brst  sign  of  Buch  a  condition  is 
afforded  by  tbe  patient  complaining  that  the  abdominal  binder  is 
becoming  tighter  tban  she  can  bear — a  condition  wIiiGb  is  caused  by 
tbe  increase  in  size  of  the  uterus. 

The  succesB  of  this  treatment  depends  upon  tbree  points : — 

(1)  The  uterus  must  be  "  healtbj-," 

(2)  Tbe  ovum  must  be  intact. 

(3)  The  plug  niuBt  be  tightly  applied. 

If  the  patient  is  in  labour  when  the  hiemorrhage  starts,  the  first  thing 
to  be  done  is  to  rupture  the  membranes.  This  treatment,  vhich  is  frequentl7 
recommanded  as  tke  treatment  in  ali  casea,  is  now  most  suitable.  Ever7 
time  the  uterus  contracts  it  drives  the  presenting  part  or  the  liquor  anmii 
against  the  membranes  lying  over  tbe  os  internum,  and  these  latter  in  turn 
oommunicate  this  downwaFd  impulse  to  the  placenta.  In  this  manner,  with 
«ach  contraction,  while  the  membranes  are  unniptured,  a  fresh  piece  of 
placenta  is  detacbed.  When  tbe  membranes  are  ruptured  the  presenting 
part  can  advance  without  causing  any  sucb  drag  upon  the  placenta,  and  at 
the  same  time,  owing  to  the  escape  of  liquor  amnii,  the  uterine  cavity  is 
<liminiBbed  in  size,  thus  causing  a  corresponding  diminution  in  tbe  placental 
site.  Supture  of  the  membranes  can  be  accomplisbed  by  means  of  a  stilette 
or  tbe  finger-nalL  Čare  must  be  taken  to  ensure  the  gradual  eacape  of  the 
liquor  amnii,  especia11y  in  those  cases  in  which  the  presenting  part  ia  not 
fixed,  lest  the  cord  should  be  carried  down  at  the  same  time.  In  addition 
to  nipturing  the  membranes,  a  hot  vaginal  douche  may  be  given  to  stimu- 
late  uterine  oontractiona,  and  uiaasage  of  tbe  fundus,  with  the  same  object, 
oiay  alao  be  tried. 

If  Buch  treatment  faila  to  cbeck  the  bleeding,  our  further  plan  of  action 
depends  upon  the  size  of  the  oa.  If  the  latter  ia  atill  quite  small,  the  v^ina 
muat  be  plugged  as  before.  This  treatment,  which  would  be  most  unsafe 
after  the  membranes  are  ruptured,  if  tbere  were  no  labonr  pains,  becomea 
again  safe  if  tbere  are  strong  Gontractiona,  as  the  latter  ensure  tbe  oblitera- 
tion  of  aay  space  round  tbe  foetus,  left  by  the  escape  of  the  liquor  amnii 
The  plug  is  left  tn  situ  until  pains  of  an  expubive  character  set  in.  It  may 
then  be  removed.  The  use  of  the  plug  in  casea  sucb  aa  this  is,  hovvever, 
Tery  seldom  reqtured,  as  in  the  lai^  majority  of  cases  hEemorrbage  ceases 
wheD  the  membranes  are  ruptured  in  the  presence  of  uterine  contractions, 
or  else  it  ia  posaible  to  empty  the  uterus.  If  the  os  is  half  or  more  dilated, 
and  the  presenting  part  ia  not  fixed,  podalic  version,  follow6d  by  extraction, 
ia  tbe  line  of  treatment  indicated.  If,  however,  the  patient  is  very  mucb 
collapeed,  and  ali  h^morrhage  ceasea  as  aoon  as  a  foot  bas  been  brought 
down  into  the  cervical  canal,  it  may  be  advisable  to  leave  the  eipulaion  of 
the  child  to  the  natural  efforts.  Version  in  these  cases  can  U8ually  be  carried 
out  by  the  internal  method ;  in  some  cases  it  may  be  necessary  to  adopt 
tbe  bi'polar  metbod,  as  wiU  be  preBently  described.  If,  on  the  otber  hand, 
the  oa  is  fully  or  almoat  fuUy  dilated  and  the  bead  ia  fixed,  immediate 
delivei7  by  the  forcepB  is  indicated. 
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Other  Modes  of  Treatment. — The  above  ia  the  treatment  wbich  the  writer 
recommeods,  his  reasoii  for  which  will  be  foimd  below.  But,  in  addltton, 
there  are  other  methods  which  are  recommended  hj  various  authoritiea 
Of  these  the  following  are  the  chief : — 

Eupture  of  the  membranea  in  every  caae. — Rupture  of  the  membraues  in 
everf  čase  is  tbe  treatment  whicb  has  perbapB  the  greatest  number  of 
Bupporters.  It  is  a  treatment  which  is  eaBil7  cairied  out,  and  In  eome  cases  is 
8ufficient.  If  we  can  be  certain  that  the  uterue  will  contract  down  upon 
the  fcetuB,  immediatelj  after  the  escape  of  the  liquor  amnii,  there  are  no 
very  great  objectioDB  to  trjing  sucb  a  course  of  action,  as  if  it  fails  it  is  stili 
possible  to  resort  to  pluggiog.  But,  if  the  uterue  does  not  contract  dowa 
upon  the  fcetus,  there  ia  a  large  space  left  inside  it  for  blood  to  coUect  in, 
consequentlj  plugging  is  impossible ;  and,  if  hEemorrhage  continues,  there  is 
nothing  left  but  accouchement  forcS—the  most  dangerous  of  ali  treatments, 
Accordinglj,  rupture  of  the  membranes  should  be  left  for  those  casea  in 
which  we  can  be  certain  that,  after  it  is  done,  tbe  uterus  will  contract  down ; 
that  ia,  it  should  only  be  performed  when  the  patlent  is  in  labour. 

Accouchemeni/orcS, — Aceouchementforei,  as  has  been  stated  before,  lb  the 
most  dangeroua  of  ali  treatments.  It  is  quite  unjuatifiable  in  any  čase  of 
extemal  h^morrhage  so  long  as  tbe  membranes  are  intact.  The  great  ob- 
jection  to  it  lies  in  the  fact  tbat  intra-uterine  manipulationa,  particulari^ 
the  violent  manipulations  of  accouchement  /orcS,  tend  directly  to  f^gravate 
the  collapse  into  which  the  patient  falls  in  cases  of  severe  hEemorrhage. 
Delivery,  even  when  effected  by  the  natural  efforts,  increasea  tbe  collapse, 
and  consequently  any  treatment  which  will  check  the  hjemorrhage,  and  alflo 
aSbrd  an  interval  during  wbich  the  patient  can  revive  before  the  uterus  ia 
emptied,  is  the  treatment  that  is  to  be  pteferred. 

Prognosis. — Tbe  prognosis  in  ezterual  accidental  heemorrhage  depends 

very  much  on  the  form  of  treatment  adopted.     In  the  Kotunda  Hoapltal, 

fifty-8i2  cases  of  accidental  ba^morrhage  of  ali  degrees  of  severity  were  treated 

betweeE  November  1889  and  November  1893.      Accouchement  forci  was  the 

mode  of  treatment  adopted  in  ali  the  serious  cases,  and  of  those  so  treated 

Bix  died.     From  November  1893  to  November  1900,  fifty-Beven  cases  were 

treated.     Accouckement  forcč  never  wa8  performed,  its  plače  being  entirely 

taken  by  plugging.     Out  of  tbis  number  one  patient  died,  and  abe  bad  been 

admitted  to  the  hospital  thirty  minutes  previou8ly  with  the  membranes 

ruptured.     Tbe  number  of  serious  cases   during  these  two  periods   was 

relatively  the  same.     The  treatment  by  rupture  of  the  membranes  in  ali 

cases  is  credited  with  a  mortality  of  ten  to  twelve  per  cent  by  its  supportera ; 

and  yet  a  well-known  obatetrician  used  to  consider,  that  the  fact  of  a 

študent  recommending  plugging  of  the  vagina  as  a  treatment  for  accidental 

hsemorrbage  waB  sufbcient  ground  for  depriving  him  of  bis  ezamination. 

The  subject  is  so  important  that  the  writer  wishes  to  state  again  that  the 

advantages  of  the  v^nal  plug  lie  in  the  following  facts : — That  it  at  the 

same  time  checks  the  hfemorrhage  and  brings  on  labour;  that  labout  so 

indiirjtd  coiiihr  on  irradually,  and  at  a  time  when  the  patient  haa  had  an 

ing  wbich  she  can  recover  from  her  coUapeed  condi- 

jinal   plug   applied   in   auitable   cases   does  not    tend 

emal  into  an  internal  hsmorrhage";  &nd  that,  even 

tinues  after  the  plug  has  been  applied,  tbe  patient  is 

for  the  adoption  of  any  other  treatment. 

lity  is  verj  high — from  40  to  60  per  cent.     It  will  be 

Uj. 
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B.   Unavoidable  Mmmorrhage 

Unavoidable  htemoirbage,  or  heemorrh^e  due  to  placenta  prEevia,  is 
the  term  applied  to  the  bleeding  cauaed  bj  the  detacbment  of  a  placeuta, 
any  portioD  of  which  is  implanted  eo  near  tbe  oe  intemum,  tbat  it  becomes 
separated  during  tbe  formation  of  the  lower  uterine  segment. 

^tguency. — The  statistics  relating  to  the  frequency  of  placenta  prsevia  are 
very  conflicting.  Kaltenbacb  givee  the  proportion  of  1  in  1500  to  1600, 
Winckel  1  in  1500,  Eibemont-DesaaigneB  1  in  1000,  the  Boston  Ljing-in 
Hospital  1  in  239.  At  the  Eotunda  Hospital  among  15,109  cases  of 
labour  there  were  86  caaee  of  placenta  prsevia,  or  1  in  17568. 

j^tiologjf. — The  setiologj  of  placenta  prrevia  is  very  obacure.  It  is  more 
frequeDt  amongst  multipaiEB  than  amongst  phmipane,  and  is  also  relati7e1y 
more  frequent  in  the  čase  of  twin  pregnancies.  Of  tbe  many  tbeories  wbich 
have  been  brought  forward,  three  are  speciallj  worth  attentiou. 

(1)  Tbat,  owiiig  to  tbe  efTecte  of  a  previoua  endometritis,  the  cavitj  of 
tbe  uterus  bas  become  so  enlaiged  tbat  its  waUs  are  no  longer  in  contact 
with  one  another.  Con8equentl7,  vben  an  ovum  entere  the  uterus  tbrougb 
the  Falloptac  tube;  instead  of  being  detained  at  the  fundus  by  the  pressure 
of  tbe  mucous  membrane,  it  drops  downwards  and  becomes  attached  to  tbe 
low6r  portion  of  the  uterus.  Support  ia  given  to  thia  tbeorr  by  tbe  fact 
tbat  placenta  prcevia  almost  alwa7B  occurs  in  patients  who  have  BufTered 
from  endoiuetntis,  as  shown  b7  menstrual  diaturbances,  leucorrhcea,  and 
abortions. 

(2)  Hofmeier  and  Kaltenbacb  attribute  placenta  prcevia  to  a  portion  of 
tbe  placenta  being  developed  out  of  chorionic  villi  wbich  are  implanted  in 
tbe  decidua  reflexa,  instead  of  only  out  of  thoae  tbat  are  implanted  in  tbe 
decidua   serotina.      Tbe   tougue   of  placeuta 

thua  formed  becomes  attached  to  the  1oweT 
pole  of  the  uterus  as  the  ovum  grows, 

(3)  Tbat  a  placenta  prsevia  is  merelj  a 
nonnally  situated  placenta,  whicb,  owing  to 
its  size,  has  extended  loto  the  loweT  uterine 
aegmenU  Tbis  maj  be  the  čase  in  some 
instances,  but  in  the  majoritj  of  cases  the 
placenta  is  no  larger  than  is  nonuaL 

Whatever  may  be  the  cause  of  the  low 
insertion  of  the  placenta,  the  bleeding  which 
results  from  it  is  started  by  the  espansion  of 
the  1ower  pole  of  tbe  uterus  coneequeat  upon 
the  formation  of  the  lower  uterine  segment 
during  the  later  mooths  of  pregnancy.  As 
a  result,  the  placental  site  becomes  too  large 
for  the  placenta,  and  detachment  ensues 
(Jacquemier).  Pinard  thinks,  on  the  other 
hand,  tbat  tbe  detacbment  is  due  to  the  painless  _di,__  u~  h 

contractions  of  tbe  uterus,  wbicb,  by  dijninish-  "''Bitu>tJDBBo"'t^''nUc^uf  a!  Norma] 
ing  tbe  size  of  the  middle  and  upper  portions  tlX'!°c.'p£ulIu^^i.'ll!^n^i?; 
of  tbe  cavitv,  tend  to  increaae  the  size  of  the  P^'4™'"' p™'!:  ii**"*!'*:  /t""; 
lower,  and  so  to  puli  it  away  from  the  placenta.       otitrfHa.) 

Occa8ionally  hffimorrh^e  may  occur,  due, 
not  to  the  detachment  of  the  placenta,  but  to  the  rupture  of  the  circule 
ainus,  a  large  vein  which  runs  round  the  placenta.     Tbis  is  an  accide: 
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which  is  speciallj  likely  to  occur  wheE  the  edge  of  the  placenta  is  over  the 
08,  but  il8  occurrenoe  hoB  also  been  iioticed  Id  cases  of  normally  situated 
placentte. 

Varielies. — A  placenta  pnevia  is  termed  central,  marginal,  or  lateral, 
according  as  it  completel^  covers  the  os,  just  reachea  its  edge,  or  merelj  ez- 
tends  into  the  Lovor  uterine  segment  without  reaching  the  inQeroe(i3.  Fig.  3). 
It  will  be  at  once  obvioue  that  theee  relationships  will  materiali^  alter 
according  to  the  slze  of  the  os.  Thus,  vhat  may  be  apparontlf  a  central 
placenta  preevia  at  the  commencement  of  labour,  will  as  the  oe  dilatea 
become  marginal,  and  so  it  is  essential  for  clearness'  sake  to  specif^  the  size 
of  the  os  at  the  tirne  at  which  the  examiiiation  is  made. 

Symptom8. — The   chief  S7mptoin  is,  the  occurrence  of  an   attack   of 

hsemorrhage,  comiug  on  without  any  apparent  cause,  and  of  more  or  less 

sererit;.    The  first  attack  of  hEemorrhage,  if  not  treated,  may  be  sufficieotlf 

profuse  to  cause  the  death  of  the  patient,  but  auch  an  occurrence  is  very 

rare.     More  commonly  she  recovers  from  it,  only  to  have  a  aecond  attack 

in  from  eight  to  ten  dayB,  and  this  in  turn  is  fo11owed  by  others.     The 

h^moirhage  of  placenta  prcevia  ia,  esaentially,  a  h^morrhage  of  repetitions 

(Eibemont-DeBsaignes).     Aa  in  accidental   hcemorrbage,  the  bleeding  is 

most  severe  during  a  contraction  of  the  uterua.     Thie,  in  placenta  prievia, 

is  due  to  the  fact  that  the  vessels  which  Bupply  the  placenta  lie  below  the 

contraction  ring,  and  consequently  during  a  contraction  not  only  are  they 

not  obstructed,  but  the  pressure  in  them  is  increased,  owing  to  the  obstruction 

olfered   to   branches  run- 

ning  above  the  contraction 

ring.      If    the    bleeding 

continues,  the  usual  8ymp~ 

toms  of  collapse  appear. 

Dioffnosis.  —  There   ia 

but    one    really  reliable 

method   of   diagnosing   a 

placenta    pnevia,   that  is 

by  feeling  it  through  the 

cervical  canal,  or,  if  that 

is    closed,    through     the 

lateral    fornices.      In    al- 

most  ali   casea   in   which 

our  attention  is  called  to 

the  condition  by  hiemor- 

rhage,  the   cervix  will  be 

fouod    to    be  8ut1iciently 

dilated     to     admit     two 

fingers,  so   that   there   is 

rarely    any    difficulty   in 

determining   the   poaition 

of    the     placenta.       The 

latter  ia  felt  as  a  8pong7 

Fii). 4— Hirgin>ipi>c«nta pravil.  (Ahireid.)  masB,    either     completely 

covering  over  the  ob  in- 

ternum  or  lying  to  one  or  other  side  of  it  (v.  Fig.  4).     A  blood-clot  which 

has  become  adherent  to  the  membranes  in  either  of  these  situations  is  the 

thing  moat  likely  to  be  confounded  with  it.     A  diatinction  can  be  made  by 

noting  the  manner  in  which  a  clot  can  eaBily  be  Bqueezed  through  between 

the  fingers,  while  a  portion  of  placenta  cannot.     If  the  cervit^  canal  ia 
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olosed,  the  placenta  can  be  felt  aa  a  thick  Boft  mass  lyiDg  between  the 
uteiine  wall  and  the  presenting  part  at  one  or  other  aide.  The  cervix  snd 
the  lower  uleriiie  segment  are  also  softer  than  usual,  and  the  vessels  of  the 
lateral  foniix  are  ealarged  and  pulsate  more  strongly  thsD  normaL  If 
the  placenta  cannot  be  felt,  the  eaae  is  to  be  treated  aa  one  of  accidental 
hffimoirhage. 

A  placenta  pneria  maj  also  be  sometimes  diagnoaed  b^  abdominal 
palpation.  Thia  oan  be  done  bj  noticing  that  there  is  aomething  wMch 
eitber  displaces  the  preaenting  part  to  one  or  other  side  of  the  false  pelvis, 
or  prevente  it  from  descending  through  the  brim.  Then,  od  verj  careful 
palpation,  a  aoft  mass  ma;  be  felt  ab  the  rade  from  which  the  presenting 
mit  bas  been  displaced.  If  the  presenting  part  hss  become  fixed  in  the 
brim,  it  ia  almost  ceitain  that  the  čase  is  not  one  of  plaeenta  pneria. 

Treatfiient. — The  firat  point  to  recc^niae  with  regard  to  the  treatmeot 
of  placenta  praevia  ie  that,  immediateTy  the  condition  is  recogoised,  stepa 
must  be  taken  with  the  view  of  ending  the  pregnaiiC7,  whether  the  bleeding 
bas  temporari]y  ceaaed  or  not.  The  onljr  exceptioB  \7hich  ma^  be  made  t^ 
this  nile,  is  in  thoee  cases  in  which  the  patient  is  in  Bucb  ciicumstances  that, 
if  the  bleeding  lestarts,  ebe  can  be  immediatel^  treated.  Manj  cases  bave 
been  loet  becauae,  on  the  arrival  of  the  doctor,  the  bleeding  vas  found  to 
bave  ceased,  and  conaequently  nothing  vas  done,  with  the  result  that  the 
bleeding  recuned,  witb  fatal  conseauencea. 

As  in  accidental  heemorrhf^,  the  line  of  treatment  adopted  dependa  to 
a  verj  great  extent  upon  wbetber  the  patient  is  in  labour  or  not.  If  she  is 
in  labour,  the  treatment  of  the  caae  ia  comparatively  aimple,  both  because 
uterine  contraetions  are  preeent,  and  also  because  the  fact  that  hsemorrh^e 
did  not  occur  until  the  patient  came  into  labour,  shovs  that  the  placenta  is 
not  very  close  to  the  os. 

Again,  as  in  acoidental  bEemorrbage,  the  objects  of  our  treatment  are  to 
check  the  bleeding  and  to  bring  on  la«>ur  gradually.  These  objects  are  best 
attained  by  the  method  introduced  by  Braxtoii  Hicka  This  oonaists  in 
tuming  the  child  hy  podalic  version  into  a  breech  presentation,  rupturing 
the  membranes,  and  draviug  down  a  foot.  The  remainder  of  tbe  erpulsion 
of  the  fcetus  is  then  left  to  oature.  The  result  of  this  treatment  is  that  the 
hffimorrhage  is  checked,  owing  to  the  pressure  of  the  breech  and  subBequently 
of  the  hod;  of  the  child  against  the  placenta,  while  the  rupture  of  the 
membranes  and  the  partial  extraction  of  the  foetus  ensure  the  onset  of 
labour.  If  there  is  any  retum  of  the  bleeding,  a  little  traetion  on  the  foot 
wiU  dr^  more  of  the  breech  downward8,  and  so  increase  the  pressure  upon 
the  placenta.  If,  as  may  happen  in  verj  rare  cases,  labour  paine  do  not 
come  on  within  twelve  hoiirs,  or  if,  even  before  that  tirne — the  foetus  being 
dead — aigns  of  decomposition  set  in,  delivery  must  be  aocomplisbed  bT  meana 
of  gentle  tiactlon  upon  the  foot.  The  method  of  performing  bi-polar 
Terdon,  wbicb  the  author  prefers,  differa  Bomewhat  from  the  more  classical 
method  of  Braxton  Hicks,  and  bo  a  short  description  of  it  maj  not  be  out 
of  plače.  The  operation  is  camed  out  as  foIlow8 : — ^Place  the  patient  in  the 
cro8S-bed  position,  and  under  an  an^esthetic,  unless  her  conditioo  forbids  the 
use  of  one.  ABoertain  the  exact  position  of  the  foetua  bj  abdominal 
palpation,  and  then  bj  extemal  version  turn  the  foetus  so  that  it  lies  directlj 
transrerselj — its  head  at  one  side  of  the  uterua,  ita  breech  at  the  opposite, 
and  ite  back  uppermoet.  Bj  this  means  the  lege  of  the  child  are  brought 
to  lie  in  the  r^on  of  the  os  intemum.  This  is  the  first  part  of  the  opera- 
tion. The  seoond  part  is  commeneed  bj  waehing  the  external  genttals 
thorougblj  and  douching  out  tbe  vagina.    Then  as  much  of  the  hand  as  J 
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neceBaB.rj  is  pasBed  isto  the  vagina,  and  two  fingera  introduced  into  the 
cBTvis.  If  the  placenta  is  central,  the  fingere  muet  be  paased  through  it, 
and  the  foot  8Qb8equently  brought  dowD  through  the  opening  thua  made. 
B7  finn  estemal  preseure  on  the  breech  with  the  other  hand,  the  feet  are 
made  to  descend  atill  further,  and  then  one  of  them  can  be  seized  betveen 
the  fingere  in  the  utenis,  Ab  the  cervical  oanal  is  nsualljr  very  smali,  the 
foot  must  be  drawn  dowii  in  Buch  a  nmnner  as  to  take  up  the  leaat  Toom, 
i.e.  hj  bringing  the  toea  firat  and  the  rest  of  the  foot  in  an  extended  posi- 
tioD.  In  some  cases  it  maj  happeo  that  the  ob,  which  ib  large  enough  to 
admit  two  fingerB  by  tbemselves,  or  a  foot  bj  itaelf,  will  not  aUow  the  three 
to  come  down  togetber.  In  Buch  a  caae  the  fol]owing  manceuvre  is  some- 
times  BuccesBfuL  Witb  the  fingera  paased  through  the  cervis,  draw  the  tipe 
of  the  toeB  downwardfl  through  the  inner  os  aa  far  as  poasible.  Nest 
remove  the  fingera  and  keep  the  foot  tn  the  same  poaition  hj  meaua  of 
external  preseure  upon  the  breech.  Then,  with  the  fingers  in  the  vagina, 
encircle  the  cervix  and  puah  it  up  gentij  over  the  toea,  while  at  the  same 
tirne  the  external  hand  pressee  the  breech 
down.  B7  thia  means  balf  of  the  foot  is 
brought  outaide  the  os  eztemum,  and  is 
caught  bj  the  fingera.  A  little  traction 
then  drawB  it  down  {v.  Fig.  5).  At  the 
same  tirne  that  this  fin^  traction  ia 
being  made,  the  abdominal  hand  puehes 
the  fcetal  head  upvrarda  to  the  fundus 
of  the  uterua,  and  so  version  ie  completed. 
The  laat  step  consiata  in  tying  a  strip 
of  iodoform  gauze  to  the  foot,  aa  bj 
this  meana  traction  can  be  moat  eaedl; 
applied  if  necessarj. 

In  order  that  this  line  of  treatment 
can  be  carried  out  satisfactorilj  two 
conditions  must  be  fulfilled : — 

(1)  The   cervical  canal  muet   be   of 
suffioient  size  to  admit  two  fingers  at 
leaat.     If  the  hsemorrhage  is  at  allsevere 
this    condition     is    practicallj    always 
T  fulfilled. 

-MrthodofMmpirtii«bi.po].rvmiod in.  (2)  The  membranes  must  be  intact, 
tiiepp8Mni!«ofchB(»«it«ndthe  twoflngB™  or  oulj  qmte  recently  ruptured.  II  the 
i.*w™^e'SuiIilr5rwhirBSt  S«"  uterua  has  become  eontracted  down 
i^ta*««nd  bjr  pr«.un.  upon ih« breMh  ^p^^  ^^e  fcetuB  It  will  be  found  im- 
posaible  to  tum  except  by  ioternal 
i,  and  there  is.rarely  or  never  BufEicient  cervical  dilatation  to  allow 
of  this.  TbiB  condition  will  also  be  alwayB  fulfilled  unleBB  an  ignorant 
attendant  haa  resorted  to  rupture  of  the  membranes,  with  the  idea  that 
such  treatment  is  sufficient. 

In  the  rare  čase  in  which  the  cervical  canal  ia  not  8uf&ciently  dilated 
to  admit  two  fingera,  and  in  wbich  the  hiemorrhage  is  so  severe  that  it  is 
impoBsible  to  wait  for  a  ahort  tirne  to  allow  it  to  dilate,  the  firm  plugglng  of 
the  vagina  with  iodoform  gauze  and  cotton-wool  is  indicated.  This  is  per- 
formed  in  the  same  manner  aa  has  been  already  described  under  the  head  of 
accidental  hsemorrhage. 

When  the  patient  is  in  labour,  the  treatment  of  the  čase  is  the  same  as 
that  of  accidentfd  hffimorrbage  occurring  under  the  same  conditions.     Com- 
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mence  by  rupturing  the  membranes,  a  proceeding  whlcb  is  it8ually  suHicient. 
This  actB  by  aUowing  tbe  head  to  advance  without  caiising  traction  through 
tbe  membranea  upon  the  placeota,  and  at  tbe  same  time  the  descending 
bead  presses  upoa  the  placenta  and  checke  hiBmorrhage,  as  does  tbe 
breech  after  vereion  bas  been  performed.  If  tbis  is  not  autticient  to  check 
thebleeding.internal  veraioninay  beperformed,  followed  or  not  byex  traction, 
accoi-ding  to  the  condition  in  which  the  patient  is  and  the  size  of  the  oa 
If  the  head  is  fixed  and  the  oa  8ufficiently  dilated,  the  forceps  may  be 
applied. 

Other  Mbdes  of  Treaimenl. — As  in  accidental  hsemorrhage,  the  above  is 
the  treatment  wbich  the  author  considers  most  suitsble.  Other  Unes  of 
treatment  have  been  recommended  by  various  authoritiee,  and  of  tbese 
the  following  are  the  cbief : — 

(1)  Chainpetier  de  Ribea'  Bag. — The  plugging  of  the  lower  uterine 
segment  by  means  of  a  Champetier  de  Ribea'  bag  is  perhapa  the  line  of 
treatment  which,  after  bi-polar  version,  bas  the  greateat  number  of  advocates 
at  the  present  day.  A  Champetier  de  Bibes'  bag  le  a  pear-abaped  bag  made 
of  waterproofed  silk.  Ita  wide  end  or  baae  is  three-and-a-lialf  inches  acrOHB, 
while  the  narrow  end  tapers  to  the  size  of  a  quarter-inch  mbber  tube,  with 
which  it  is  continuous,  and  by  wbich  it  is  fiUed.  The  bag,  or  hydrofltatic 
dilator  as  it  is  termed,  is  used  as  follows : — -The  patient  ia  placed  in  the  cross- 
bed  position,  with  her  hipa  well  over  tlie  side  of  the  bed,  and  the  vagina  is 
thoroughly  diBinfected.  The  membranea  are  then  ruptured  immediateTy  over 
the  inner  os,  and  the  bag  is  paased  upward8  into  the  amniotic  cavity  by  means 
of  a  forceps  made  for  the  purpose.  It  is  then  diatended  slowly  by  injecting 
into  it  any  autiaeptic  fluid,  either  by  attaching  a  syringe,  the  tube  of  a 
uterine  douche,  or  other  form  of  irrigator,  to  the  nozzle.  As  soon  as  it  ia 
fuU  the  tap  is  turned  ofF  to  prevent  the  fluid  eacaping.  Finally,  the  end  of 
the  bag  or  colpeurynter  ia  counected  with  the  foot  of  tlie  bed  by  means  of  an 
elastic  cord,  whiGh  is  made  aa  tight  as  the  patient  can  bear.  The  efTect  of  the 
introductionof  apear-sbaped  bag  like  Champetier  de  RibeB'into  the  amniotic 
cavity  ia  to  cause  a  compresaion  of  tbe  placenta  against  the  uterine  wall,  and 
at  the  aame  time  a  dilatation  of  the  cervical  canal,  in  very  much  the  same 
uianner  as  tbe  breecb  of  the  child  does  in  Braxton  Hicka'  method  ;  while 
the  rupture  of  tbe  membranes  also  helpB  to  bring  on  uterine  contractions. 
The  bag  is  allovved  to  remain  in  the  utenis  as  long  as  it  will,  that  is,  until 
the  cervical  canal  is  so  dilated  that  it  alips  out.  If  tbis  doea  not  happen 
within  twelve  hours  the  ha^  muat  be  removed,  the  child  turned  by  bi-poIar 
or  internal  version,  according  to  tlie  aize  of  the  os,  and  extracted  inimediately 
or  not,  according  to  the  condition  of  the  patient.  Tbe  average  time  whieh 
the  bag  takes  to  dilate  the  cervix  is  said  to  be  five  hours  and  ten  minutes 
(Blacker).  In  tbe  čase  of  a  central  placenta  pnevia,  the  bag  mast  be  intro- 
duced  tiiroiigb  an  opeuing  in  the  placenta  made  over  the  inner  os. 

The  advantages  clairaed  for  thia  courae  of  procedure  over  Braxton 
Hicka'  method  are  the  ease  witb  which  it  can  be  carried  out,  and  the 
improved  fi-etal  prognosis.  "VVbile  i'ul]y  recogniaing  it  aa  a  perfectly 
soientific  mode  of  treatment,  and  one  which  gives  excellent  results,  the 
writer  conaidera  it  to  be  inferior,  for  general  uae,  to  \ersion.  In  careless 
handa  it  is  more  liable  to  oause  aepsis,  inasmuch  as  a  posaibly  noo-sterile 
foreign  body  ia  lying  for  aome  houi-s  in  the  uterna ;  and  ita  performance, 
which  may  not  be  required  very  frequently,  necesaitatea  the  use  of  a  apecial 
apparatua,  and  one,  moreover,  which  ia  very  liable  to  be  destroyed  by 
Iving  by. 

(2)  Accoiiichementfore^. — The  adoption  of  accouchementfoTc6  is  eveu  more 
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dangeroue  in  the  caee  of  plocenta  pnuvia  than  it  is  in  the  caee  of  acoidental 
hsetuorrhf^,  omng  to  the  condition  of  the  cervis.  It  Ib  most  esseotiAl  to 
remember  that  in  these  easea  no  attempt  may  be  made  to  deliver  the  fcetus 
through  an  incompletelj  dilated  oe. 

(3)  Plugging  of  the  Vagina. — Flu^ag  of  the  vagina  is  an  objeottonable 
and  unuecesaarj  course  of  procedure  in  placenta  preevia.  There  ia  always 
8ome  risk  of  »epsis  following  the  use  of  a  plug,  aud  thia  risk  is  verj  muoh 
increased  in  those  caees  in  vhich  the  placenta  ia  Bituated  in  the  Iower 
uterine  segment,  as  the  inoculation  of  the  placental  site  by  the  exten8ion  ol 
vaginal  infection  is  so  easj".  Furthei-,  we  Iiave  an  exceUent  and  safe  mode 
of  treating  these  cases  which  we  do  not  posaesB  in  the  caae  of  accidental 
hsemorrhage,  viz.  version.  Accordingly,  the  use  of  the  plug  should  be 
limited  to  the  small  proportion  of  caaes  in  vhich  it  is  absolutelj  neoeesarj', 
viz.,  to  those  caaes  in  vvbich  the  patient  is  bleeding,  and  in  which  the 
cervical  canal  is  not  sufEcientlj  dilated  to  admit  even  two  fingers. 

(4)  Partial  Datachmeut  of  the  Placenta. — Detachment  of  the  placenta 
froui  the  lower  uterine  segment  was  the  main  feature  of  the  troatment 
reoommended  bj  Baraea.  The  steps  of  his  procedure,  in  his  own  words,  are 
as  follow8 : — 

"(a)  Bupture  the  niembrsnes;  this  disposes  the  uterus  to  contract. 

"  (b)  Apply  a  firm  bandage  over  the  abdomen. 

"  (c)  A  tampon  ma^  be  iotroduced  to  gain  tirne,  but  it  is  not  necesBary 
to  do  80.    Watch  ;  observe  with  vigilauce. 

"(d)  Detach  aH  the  placenta  adheriug  \vithin  the  inferior  zone,  and 
alwa7s  watch.  If  there  is  no  hiemorrhage,  wait  a  little.  The  uterus  iiiay 
perhaps  do  what  is  necesaarj.  If  thia  faila,  dilate  the  cervix  with  the 
bydro6tatic  dilator.  Wait  and  wateh.  If  the  natural  forcea  fail,  employ 
the  forceps,  which  gives  the  beat  chance  to  the  child,  or  as  a  last  reaort 
perform  version. 

"  (e)  Avoid  as  far  as  possible  everything  that  predispose«  to  septiuemia." 

Bames'  treatment  has  now  but  very  few  supportera.  At  the  tirne  at 
which  it  wa8  introduced  it  was  a  considerable  advance  over  the  methods  in 
use,  inaemnch  as  it  preveuted  the  rapid  emptyiag  of  the  uterus.  It  is, 
however,  very  much  inferior  to  either  Braxton  Hicks'  method  or  to  the  use 
of  Champetier  de  Bibes'  bag.  It  ia  a  very  tedioua  course  of  procedure  for 
the  patient,  and  one  which  afTords  iuany  opportuaities  of  inoculating  her 
with  septic  organisma  In  placenta  pnevia,  more  than  in  any  other  condi- 
tion, the  number  of  vaginal  examinBtions  must  be  brought  down  as  near  the 
irreducible  minimum  as  poasible,  on  account  of  the  eaae  of  infecting  the 
placental  site.  But  Bames'  method  demands  repeated  esaminationa  in 
order  to  carry  out  its  multiple  stepa,  and  to  ensure  that  the  neceasar^ 
"  vigilance  "  ia  being  uaed. 

Complications. — Although  the  main  dsnger  caused  by  placenta  pnevia 
is  desth  from  faiemorrhf^^  comtng  from  the  placental  site,  there  are  atill 
other  grave  riaks  aufficiently  imminent  to  requir6  careful  couaideration 
during  the  treatment  of  a  čase.     Of  these  the  fo11owing  are  the  chief : — 

(1)  Laceratioo  of  the  Cer\ix. — As  has  been  already  mentioned,  laceration 
of  the  cervix  ia  verj  prone  to  occur  in  these  cases,  owing  to  the  softened 
condition  of  the  cervix  resulting  from  its  increased  blood  supply.  Further, 
for  the  same  reason  that  they  occur,  they  are  the  more  dangerous,  as,  if  any 
of  the  large  vessels  going  to  the  placenta  are  tom  acroas,  fatal  traumatic 
heemorrhage  will  very  probably  result.  It  is  thia  which  mskea  accoucJu- 
mentforci  so  dangeroua  a  proceeding  in  these  cases,  aud  which  fumishes  a 
direct  contra-indication  to  the  extraction  of  the  child  through  an  incom- 
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pletely  dllated  oervix.  If  post-purtum  hfemorrhage  folIowB  tbe  birth  of  the 
child  in  these  casea,  the  poasibilitj  of  ite  being  due  to  a  iGuieration  must 
alwayB  be  borne  in  mind. 

(2)  Septic  Infection. — In  conBequen(!e  of  the  proximity  of  the  placeutal 
site  to  the  vagina,  the  absorption  of  septic  organisms,  or  of  ptomaines,  maj 
very  easil;  take  plače.  Such  absorption  may  occur  not  onlyduring  labour, 
but  also  during  the  peurperium,  Accordingly,  aa  bas  been  already  said, 
vaginal  exaniinations  must  he  avoided  aa  far  as  possible  during  labour,  and 
sny  appearance  of  saprsemic  cbange  in  the  vaginal  contents  after  confine- 
ment  must  be  immedi»tely  treated. 

(3)  Fost-partum  Hiemorrhage. — Fost-paitum  hsemorrhage  in  cases  of 
plaoenta  pnevia  is  a  coinparatively  comrnou  oocurrence.  Its  frequency  is 
due  to  three  factors : — 

(«)  Laceration  of  tbe  Cervix. — This  haa  heen  abready  noted. 

(6)  The  Situation  of  the  Placental  Site. — "VVhen  a  large  portion  of  the 
plaoenta  extenda  below  the  contraction  ring,  its  site  cannot  be  affected  to 
the  same  extent  by  the  subsequeDt  contraction  and  retraction  of  the  uterine 
muscle  as  if  the  placenta  wa8  entirely  situated  in  the  contractile  part  of  the 
uterus.  As  a  result,  the  lumen  of  the  placental  vesaels  may  not  be  coiii- 
pletely  obliterated. 

(c)  The  Debilitating  effect  of  previouB  Heemorrhage  upon  the  Patient. — 
Marked  anternia  and  debility,  the  results  of  previous  hiemorrhages,  have 
frequeQtly  a  very  prejudicial  eETect  upon  the  uterine  contractions. 

Progno8is.^Ii\e  prognosis  in  placenta  prsevia  dependa  greatly  upon  the 
treatment  adopted.  The  maternal  mortality  is  said  to  vary  between  two,  and 
forty  per  cent,  Gnlabin  had  ninety-two  cases,  with  eight  deaths ;  'Winckel, 
nineteen  cases,  with  one  death ;  Diihrssen,  lifty  cases,  with  two  deaths. 
Blacker  has  collected  twenty-two  cases,  in  which  Champetier  de  Kibes'  bag 
w&B  used,  with  one  death.  At  the  Botunda  Hospital,  where  Braxton  Hicks' 
method  is  used  in  ali  severe  cases,  eighty-six  casea  were  treated  from  Ist 
14'ovember  1889  to  Ist  November  1900,  with  three  deaths.  Of  the  three  deaths 
one  ^vas  due  to  nipture  of  the  uterus  occurring  in  a  čase  in  whicfa  the  forceps 
vas  applied.  A  second  was  due  to  htemon-bage,  the  patient  being  admitted 
moribund,  after  a  journey  of  five  miles  in  an  open  cart.  Tbe  third  died  of 
saprsemia,  from  which  she  waB  auffering  when  admitted.  As  in  accidental 
hiemorrhage,  the  fcetal  mortality  is  Tery  bigh — from  forty  to  8ixty  per  cent. 

FaiTALMORTALItr  m  A<XIDSNTAL  AND  U.VA  VOIDA BLE  H^MORRHAOE. 
— A  few  worda  muat  be  aaid  with  regard  to  the  fcetal  mortality  in  these 
cases.  It  has  been  found  by  experience  that  the  life  of  the  child  is,  in  ante- 
partum  hiemorrhage,  more  or  less  antagonistic  to  the  lile  of  the  mother,  and 
that  any  treatment  which  will  give  the  lowest  maternal  mortality  wjll  give 
the  bighest  fcetal,  and  vicS  versd.  Accouchement  forc^,  »hich  in  the  past  gave 
a  maternal  mortality  of  from  forty  to  aixty  per  cent,  gave  a  conBiderabIy 
lower  fcetal  mortality  than  does  the  treatment  which  is  adopted  at  the 
preaent  day.  So  far  no  treatment  haa  been  desoribed  which,  while  afiford- 
ing  the  same  exGellent  maternal  results  that  are  obtained  by  Braxton 
Hicks'  b«atment  in  placenta  prsevia,  or  by  vaginal  plugging  in  accidental 
hiemorrhage,  materially  reduces  the  foetal  mortality.  This  condition  of 
affairs  is  after  ali  no  more  than  must  be  expected.  So  tar  as  we 
can  see  at  preaent,  it  ia  neceBBary  to  give  the  mother  as  much  time  as 
possible,  to  recover  from  the  hsemorrhage  which  has  occurred,  before  the 
uterus  is  emptied  either  naturally  or  artificiaUy.  During  this  time,  the 
foetUB  is  limited  in  ita  Bupply  of  oxygen  to  the  amount  which  can  come 
through  a  placenta,  of  which  not  only  a  large  portion  is  detached,  but  of 
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which  the  rem&inder  is  undetgoing  a  mote  or  lesa  forcible  compreBsiou 
i^inst  the  uterine  walL  If  this  compression  can  oblltertiCe  the  veasels 
which  are  toni  across,  it  must  also  to  some  eitent  dimiuish  the  size  of  the 
lumeD  of  thoae  which  are  intact.  Furthermore,  eveu  if  the  fcetus  ia  de- 
livered  alive,  ita  ezpectation  of  life  is  extremely  bad.  It  is  frequeully 
pretnature,  and  bas  alwayB  sufTered  more  or  lesa  from  deprivation  of  oxygen. 
As  a  result,  sueh  iofaa^  Tery  frequeDt1f  die  duriag  the  hnt  month  aft«r 
birth.  Under  theae  circumstaiices,  the  author  considers  that  attempts 
should  not  be  made  to  save  the  llfe  of  the  child,  if  auch  attempts  \rilL 
materially  affect  the  prognosis  for  the  mother.  It  m&j  frequeDtly  ^eem,  lo 
pLaceuta  pnevia,  as  if  a  sligbt  tractiou  upon  the  I^  of  the  child  would  s&ve 
ita  life  by  hastening  ita  deliverj',  and  the  very  natural  deaire  to  save  both 
lives  may  induce  ua  to  do  so.  In  aome  caaea,  where  the  condition  of  the 
mother  is  good  and  the  cervix  is  sutBcientlj  dilated  to  remove  the  danger 
of  laceration,  it  may  be  possible  to  hasten  delivery  without  increasing  the 
malernal  danger  to  an  unjuatifiable  extent.  On  the  other  band,  if  the  čase 
is  one  which  should  have  been  left  to  nature — aa  the  majority  are — we  may 
oDiy  tind  that  we  have  sacniiced  the  life  of  the  mother  for  the  sake  of  an 
infant  who  succumbs  8hortly  after  its  birth, 

II.  HjKMOERHAGE  due  to  Kcptoee  op  the  TJtkrds 
Hiemorrhage  alway8  accompanieH  rupture  of  the  uterua.  Its  amount 
varies  accordiug  to  the  aite  of  the  laceration,  the  iDvolvement  or  escape  of 
the  large  uterine  veasela,  the  aniount  of  preasure  eserteil  by  the  foetal  parts 
upon  the  laceration,  the  strengtb  with  which  the  uterua  Bub9equeDtly 
contracts,  and  the  extent  to  which  the  neighbouring  parta  are  implicated. 
The  ha-morrbage  niay  be  intemal,  i.e.  into  the  peritoneal  cavity,  or  extemal, 
according  to  the  site  of  the  laceration,  according  as  it  is  eompiete  or  incom- 
plete,  and  according  aa  the  situation  and  nature  of  the  presentiiig  part 
preventa  or  permits  the  escape  of  blood.  The  Bympt«ma  are  those  of 
intemal  or  estemal  hjemorrh^e,  as  the  čase  may  be,  with  the  addition  of 
the  more  direct  Bymptoma  due  to  the  laceration  itself  {vide  the  articies  on 
"  Rupture  of  the  Uterus,"  Labour,  "  Injuries  durisg,"  vol.  vi.  p.  295). 

2.  ARISING  INDEFEiDESTLT  OF  THE  PrEGSANCV 
MENSTRUATION 
The  posaibiUty  of  menstruation  occurring  duriag  pregDancy  is  a  question 
which  apparently  bas  not  been  definitely  decided.  In  ansnering  sueh  a 
queatioD  much  depends  upon  the  detinition  we  attach  to  the  wonl  menstrua- 
tion. If  the  latter  is  uoderstood  to  inean  merelv  a  periodical  discharge,  there 
is  apparently  no  reason  why  it  should  uot  occur.  Uudoubtedly  the  uterua 
undergoes  some  form  of  stimulation,  even  during  pregnancy,  at  what  would 
liave  been  the  meustrual  perioda  if  the  patieut  had  not  been  pregnant. 
Under  auch  circumstances,  it  is  not  very  ditficult  to  believe  that  the 
iittentiant  congeation  may  cause  a  slight  hiemorrhagic  tlischarge  from  an 
ulcerated  cervix,  a  poIypu3,  or  even  from  the  inilamed  decidua  vera 
covering  the  lower  pole  of  the  uterua  before  thia  membrane  hae  come  into 
contact  with  the  decidua  reflesa,  that  ia,  before  the  third  month.  If,  how- 
ever — as  is  the  inore  correct  definition — ^we  conaider  the  term  to  be  applicable 
only  to  the  phy8iological  discharge  which  accom^mnica  the  monthiv  deatruc- 
tion  and  expulaion  of  the  uterine  endometrium,  it  is  obviouBly  impossible 
that  meDBtruation  could  take  plače  during  pregnancy  witbout  causing 
abortion.      The  ca-see  of  supposed   menstruation   during  pregnancy   can 
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abuoet  invarjably  be  acoounted  for  by  some  pathological  condition  of  the 
utenis  or  cervix.  Ttie  regular  occurreDce  of  a  monthlj  discharge  diiriDg 
the  whole  of  pregnancj  poiota  almost  invariablj  to  the  existeiice  of  a  double 
uteruB.  Pajot  bejs  that,  while  the  hfeiDOrrhagic  diacharges  which  occur 
duriDg  pregnaiicy  maj'  have  some  charactera  which  cause  them  to 
resemble  meDStruation,  thej  invariabl^  difier  from  the  latter  in  their  dura- 
tion,  and  in  the  quantit7  and  qualit7  of  the  blood.  Finard  statea  that 
there  has  never  yet  been  observed  a  single  čase  of  the  persistence  of  men- 
struation  Id  a  pregnant  woman.  Dakin  considera  that, "  while  one  monChlf 
bleediag  may  be  allowed  to  pasa  as  a  menstruation  io  the  absence  of  aDy 
diacoversble  cause,  or  of  any  further  disturbance,  any  repetition  of  this 
should  always  be  looked  upon  as  a  threatentiig  of  abortion,  and  the  patient 
treat«d  on  thia  assumption." 

American  authorities,  on  the  other  haod,  do  not  regard  the  peraietence 
nf  menstruation  ae  bo  impossible  or  improbable.  Lusk  considers  that  the 
ocGuirence  of  pregnancy  is  not  iucompatible  with  the  existeace  of  a  periodieal 
flow — to  whiGh,  however,  he  is  careful  not  to  apply  the  term  mensttuation. 
Parvin  states  that  a  monthly  flow  may  occur  once  or  oftener  during 
pregnancy,  or  even  persist  during  the  whole  period.  While  Palmer  of 
Ohio  recorda  the  čase  of  a  patient  of  his  own  who  never  menstruated  ezoept 
when  she  ves  pregnant ! 

The  general  attitude  of  modem  authorities,  in  the  čase  of  patients  who 
consider  theniselves  to  be  pregnant  while  they  are  stili  menstruating,  may 
be  Bummed  up  in  the  word8  of  Stoltz :  "  Rajely  will  one  be  deceived  who 
regards  a  woman  menstruating  regularly,  with  aH  the  characters  of  menstrua- 
tion, as  not  pregnant ;  while  trusting  the  contrary  opinion,  he  is  expo3ed  to 
frequent  errora." 

H^MORRHAGE  FROM  TUMOURS 

MvOMA  TA. — Myomata  of  the  uterus  generally  cause  sterility,  and  conse- 
queutly  are  not  a  very  frequent  compUcation  of  pregnancy.  Intra-uterine 
mromata  niay,  during  pregnancy  or  labour,  give  rise  to  accidental  hiemor- 
rhage  by  causing  the  detachmeut  of  the  placenta,  owing  to  the  irregularity 
their^resence  imparts  to  the  uterine  contractions.  Suij3equent  to  deUvery 
they  are  a  Tery  common  cause  of  post-partum  h!i?morrhage.  Myomata  of 
the  cflrvix,  or  pedunculated  myomata  of  the  uteriis  which  project  into  the 
v^ina,  may  give  rise  to  constant  small  hiemorrhagea  during  pregnancy, 
and  have  been  fouud  as  the  cause  of  those  periodieal  dischat^es  which  simu- 
lated  menstruation. 

Treatment, — For.the  treatment  of  inyomata  of  the  body  of  the  uterus 
complicating  pregnancy,  the  reader  ia  referred  to  the  article  on  these  tumours. 
Smail  or  lai^e  polypoid  myomata  projecting  into  the  vagina  or  cervical 
canal  must  be  twi8ted  away,  or  cut  away  according  aa  is  neGe3Bary.  The 
ooostant  hieinorrhagic  discharge  which  they  cause  weakens  the  patient ; 
there  is  a  great  risk  of  their  being  deprived  of  their  blood  8upply  and 
sloughing,  and  they  may  oPfer  an  obstriictiou  to  the  delivery  of  the  child 
when  labour  comes  on.  There  is  little  or  no  risk  of  their  removal  causing 
tbe  onset  of  labour. 

MA/.io.VAifT  DiSEASE. — Malignant  discase  of  the  cervix  or  vagina  will 
cause  a  more  or  less  continuoua  hifuioirhagic  and  perhaps  sanious  discharge 
during  the  whole  of  pregnancy.  It  will  also  favour  the  occurrence  of  abortion 
owing  to  the  amuma  and  cachexia  it  iiiduces.  The  rapidity  of  ita  growth  ia 
Tery  marked  during  pregnancy,  while  after  the  expulsion  of  the  fatus  there 
ie  a  temporary  check. 
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Treatm€nt,—\{  the  existence  of  malignant  diaease  is  determined  in  the 
»arlv  moDths  of  pregnaiicy,  aboitioD  ought  to  be  induced,  whether  the  čase 
is  ooe  in  vvluch  a  ra4ica1  operatioa  is  poseible,  or  whether  it  is  not.  In  the 
fonner,  the  inductioD  of  labour  is  a  matt«r  of  course ;  in  tbe  latter  it  sbould 
he  peiformed  in  order  to  check  the  othermse  rapid  growth.  If  the  patient 
is  in  the  lat«r  months  of  pregnai]cy,  and  the  radical  remoTal  of  the  ^rowth 
is  poeaible,  labour  ought  to  be  induced  irrespective  of  the  conditioa  of  the 
foetDs.  If  the  gro\vth  is  inoperable,  and  our  deciaion  ttes  between  the 
extraction  of  a  premature  or  immature  fcetus  through  the  v^ina,  or  a  fuU- 
temi  fcetus  by  C^esarean  section,  we  must  be  Urgelj'  or  entirelj  influenced 
\ij  the  nishes  of  the  patient  Id  a  čase  in  which  we  determine  to  wait,  a 
temporaTT  check  may  be  given  to  the  dischanje  by  curetting  away  any  very 
prominent  masses  which  project  into  the  vagiua,  and  by  careful  cauterisation. 

Other  tumours  or  pathological  conditions.  whose  existence  may  give  rise 
to  alight  haemorrhage  coming  from  the  vagina  or  ils  neighbourhood  during 
pregnancT,  are  urethral  caruncle,  mucous  polypi  ol'  the  cemx,  and 
hsemorrhoidjs. 

H,E5I0RRHAGE  FROM  TRAUMATISMS 

Traumatisme  in  the  region  of  the  vagina  and  vulva  vili  cause  a  varying 
degree  of  ha-morrhage,  according  to  the  natjve  of  the  lesion.  Their  treat- 
ment  is  aimilarly  influenced.  Considerablv  more  interestiug  tban  tbe 
itnuediate  effect  of  such  injuriesis  the  question  of  the  retiult  of  a  traumatism, 
eitbet  Bui^cal  or  otherwi8e,  upon  the  pregnancv.  So  far,  tbe  most  varying 
conBequeQt«s  have  been  met  with.  In  some  women,  a  very  severe  accident 
or  surgical  operation  has  been  Bttended  br  no  bad  efTecta  upoo  the  preg- 
nancv. In  other  wonien,  tbe  slighteBt  accident  or  interference  has  been 
followed  by  tbe  immediate  euiptying  of  tbe  uterus.  Gu^niot's  conclusions 
on  this  subject  are  ae  follovs : — 

(1)  The  hamtlesBoess  of  traumatism  in  pregnancy  is  not  govemed  by 
any  abeolute  law. 

(2)  A  traumatism,  if  the  woman  is  without  morbid  prediapoaition — she, 
her  uterus,  and  the  oiiTim  bealthy — is  generally  without  Injurious  efiect  upon 
the  pregnancy. 

(3)  If  geatation  is  complicated  by  a  pathological  condition,  such  as 
abnormal  iiTitabiIity  of  the  uterus,  diaease  or  great  size  of  the  ovum,  albumin- 
uria,  etc.,  the  traumatism,  however  slight,  aud  wbatever  the  part  involved, 
most  frequently  causes  premature  espiilsion  of  the  0%'um. 

(4)  Great  caution  is  necessary  in  performing  surgical  operations  during 
pregnancy. 

Bibemont-Desssignes  considers  that  accidental  traumata  vaTy  in  their 
effects,  according  to  their  iDtensity,  their  site,  the  amount  of  hatmorrbage 
which  accompanies  tbem,  and  the  occurrence  of  wound  complication,  sepsis, 
etc.  Aa  regards  surgical  intervention  Verneuil  sajs :  "  Sui^ical  inter^ention 
is  not  forbidden  during  pregnHncy,  but  ia  under  tbe  guidance  of  a  definite 
rule — to  abstain  from  it  when  it  is  poeaible  to  do  ao;  to  inlervene  when  it 
i  3  neeea8ary." 

LITERATURE.— 1.  Barkeb.  Obitdnc  f>ptrathns.—2.  Pinakk  -  Lka  kAtuirriiBi/a  par 
innertioB  ricifiiK  du  piaernla,"  Tkite  dt  Parit,  137'A— 3.  HorMKlEli.  "JMe  mcHacMticMt 
Plaetnla,"  Btiiragt  mr  vannaltH  palho/oiriirhea  Jnatmiiie  dtneibdt,  Wii!sli>den.  1S90. — t. 
Blacekr.  TnatnuKl  of  Placmta  Pnrria.  ISSi.— 5,  For  general  referenc«  »nil  fnrther  biblio- 
Brn|ihT,  B«  RiBtniiNT  DE>u<.tliiSE.s  /"rrtis  d'VbiUtna;  \Vl^cKKI,,  A  Ti-ji-l-ool:  of  J/id4rifrqf  ,- 
Dt'HHs3E.v,  A  Manual  of  Obftrtric  Pnutirt ;  Jbli.ET,  J  Shi-ii  Pra/Hcr  »f  .\/i'lu-i/rry  ;  GalabiH, 
A  M-niuilofMidtrifin/:  KoKRIs,  .^  Ttrt-book  i-f  Obaltlrirt, 
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Pre8byopia.    See  Eefraction. 

Prlckly  Heat.    See  Skin — Section  Diseases  of  Tropics. 

PrOCtItiS.     See  Rbctcm. 

Progressive     IVIuscular     Atrophy.      See    Muscles, 
Paralysis. 

ProlapSUS.     See  Peltic  Floor.     Rectdm. 

Prostate  CIand,  The. 

A>'ATOMY   AiT)  PhY8I0L0GY 

Injuries    .... 

lNn.AHHATION    . 

(a)  Aeule    and    Chronic 

the  Prottate 
{h)   Artitmd  tke  Prottate 

(c)    AfiKetg 

(il)  Urinary  Fittula    . 
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Atrophy  . 
Hypertrophy 

TuMOURa  . 

TuBERCOLOaiS 

CVSTS 

Calculi,  etc. 


The  anatoray  of  the  prostate  gland  may  be  brieflj  referred  to.  It  is  a 
firm,  glandular  and  muscular  organ,  weighiDg  a  little  over  half  aD 
ounce.  About  the  size  and  ahape  of  a  horse-chestnut,  it  surroundB 
the  neck  uf  the  bladder  and  the  comrneocement  of  the  urethra  in  the  male. 
Flaced  in  the  pelvic  cavitj,  its  base  is  directed  baGkwardB  toward8  tbe  neck 
of  the  bladder,  while  its  apex  presenta  forwardB.  The  posterior  and  larger 
surface  rests  upou  the  rectum,  while  the  anterior  and  smaller  surface  ia 
flatteued,  and  is  marked  by  a  slight  longitudinal  groove.  The  prostate  is 
divided  into  three  lobes — two  lateral  lobes  and  one  middle — which  up  to 
adult  life  ia  hardly  perceptible.  It  is  perforated  by  the  urethra  and  tbe 
common  seminal  ducts.  Tbe  prostate  is  enclosed  in  a  dense  fibrous  capsule, 
whicb  is  continuous  witb  the  recto-vesieal  faecia  and  vvttb  the  posterior 
lflyer  of  the  triangular  ligament.  The  substance  of  the  gland  is  of  a  pale 
reddish  grey  colour,  very  dense  and  friable.  In  stnicture  it  ia  a  compound 
organ,  heing  partly  musciilar  and  partly  glandular.  The  moscular  elementa 
are  of  tbe  iiivoluntary  kind,  and  are  arranged  so  as  to  form  an  esternal 
layer  witbin  the  fibrous  capsule ;  circular  bands  also  aurround  the  urethra, 
while  fasciculie  extend  in  aH  directions  tbrough  the  glandular  substance. 
The  adenoid  tissue  is  compoaed  of  numerous  small  saccules,  and  theee 
opening  into  elougated  canals  terminate  in  excretory  ducta,  numbering  in 
ali  from  twelve  to  twenty.  These  open  upon  tbe  tloor  of  the  urethra,  on 
each  side  of  the  colliculua  seminalia. 

Physwlogy. — Posaeaaed  of  two  distiuct  histolc^cal  elements,  the  gland 
has  a  double  function  to  perform.  The  glandular  stnicture  secretes  a 
milky  acid  fluid  which  lubricatea  the  urethra  prior  to  tbe  venereal  orgaam, 
and  alao  forma  a  portion  of  the  dischai^e  emitted  during  the  sexaal  act. 
Its  function  is  like  that  of  the  secretion  of  tbe  vesicul»^  seminales,  namely, 
to  dilute  the  seminal  fluid,  and  so,  by  increasing  ita  bulk,  more  efficieutly 
convey  tbe  semen  within  the  lemale  passages.  The  muacular  elements  not 
only  cause  the  prostatic  secretion  to  be  exuded,  but  also  simultaneou8ly 
assist  in  expelling  tbe  semen  from  the  seminal  ducts. 

(i)  Injuriea  of  the  prostate,  except  by  instrumenta  introduced  alonc 
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the  urethra,  are  not  commoa.  The  glaud  may  be  punctured  or  lacerabed 
by  falU,  or  by  !)eing  iiiipaled  on  spikea  eiitering  from  the  perintenin,  or  l)y 
Burgical  woundB ;  hut  the  Bituatioa  of  the  glonil,  deep  in  the  perinseum,  as  a 
rule  protects  it  from  direct  violenee.  After  middle  life,  on  account  of  the 
eulargement  of  the  middle  lolie,  the  prostate  is  liable  to  injiiry  by  the 
passage  of  a  catheter.  ThiB  circumstance  should  &lway8  be  kept  in  view,  as 
not  infrequently  the  enlai^d  l«be  is  soft  and  friable,  and  the  employment 
of  force  in  the  use  of  a  metal  catheter  may  readily  lead  to  perforation 
of  thia  lolie.  The  symptoms  of  Huch  an  injiiry  do  not  appear 
imniediately,  hut  a  few  houra  after  its  occurrence  the  patient  may  complain 
of  the  aymptoms  of  retention  of  urine,  and  repeated  attempta  to  emptv  the 
bladder  may  fail  to  give  relief,  a  few  drops  of  lilood  only  escapiug  by  the 
urethra,  Reintroductiou  of  the  catheter  may  do  Uttle  good.  A  small 
(iuautity  of  urine  with  blood-clot  alone  cnniing  away.  The  distension  ia  not 
reduced,  and  if  proiiijit  meaaures  are  not  taken  8ymptom8  of  toxic  poisoning 
rapidly  seL  in,  and  Bteadily  increase.  The  tongue  Ijeoonies  dry  and  rough, 
the  pulse  full,  rapid,  and  compresaible,  respiration  is  accelerated,  the  tem- 
perature rises,  the  akin  liecomes  hot  and  liushed,  and  the  lipa  livid. 

rreaiment.— The  distension  of  the  bladder  muat  le  relieved  at  one«,  not 
by  the  pasaage  of  instrumenta  through  the  injured  urethra,  Imt  hy  stipra- 
jiubic  ineision,  ivith  free  drainc^e  and  irrigation.  In  wounds  from  witIioul 
bleeding  may  be  severe,  and  demand  active  treatment.  In  euch  coeea, 
proviaion  having  Iteen  made  for  the  free  escape  of  urine  either  through  a 
catheter  or  l)y  aupra-pubic  ineision  (but  not  otherwi8e),  the  perineal  wound 
iiiay  l>e  plugged.  Or  the  wound  may  tie  enlarged  and  the  ^-ee-sela  Ugatured. 
Under  uo  circumatances  ehould  Butures  be  uaed  to  cloae  the  wountl,  as  such 
treatment  is  eortaiu  to  promote  sepais. 

(6)  1.  Infiammation  of  the  Prostate  (Acuie  and  Ckronic). — Acute  pros- 
tatitis  arieea  aa  a  aecondary  infective  procesa  in  caaes  of  acute  inflamiiiatioa 
of  the  bladder  or  of  the  urethra,  The  most  common  direct  cauBes  are 
inordinate  sesual  exciteuient,  gonorrhoea,  and  gleet,  and  when  due  to 
gonorrhcea  the  8ymptoms  of  involvement  of  the  prostate,  moat  uaually 
appear  about  the  fifteenth  dHy.  The  other  causea  are  the  emi)loyiiieut  of 
strong  injectiona,  the  internal  adminiatratioa  of  irritating  druga,  the  pasaage 
of  Instruments,  the  preeence  of  foreign  bodies,  or  of  calculi,  and  mechaiiical 
violenee  applied  to  the  perinuium.  The  intlammatoTy  proceas  may  Ite 
checked,  or  it  may  go  on  to  suppuration  and  alMCCas. 

The  symptom8  are  frequent  and  urgent,  desire  to  make  water,  and  after 
micturition  the  paiu,  in  plače  of  1)eiag  relieved,  is  rather  increaaed.  It 
hecomea  very  ae^ere,  throbbing,  and  continuoua.  The  ]>erinceHm  ia  hot  and 
tender,  there  ia  rectal  tenesmua,  and  pain  in  the  back  and  loins.  ADy 
movement  of  the  l)owela  cauaea  diatreas,  the  anus  is  8wollen,  and  large 
hjemorrhoids  forming,  add  niaterially  to  the  siiffering  of  the  patient. 
Ketention  of  urine,  necesaitatiiig  the  empl<iyinent  of  the  catheter,  cauBtiB 
ezceaaive  ^^n.  Conatitutional  disturbance  ia  vety  marked.  and  even 
BUppreasion  of  urine  may  be  indiiced  in  the  later  atages.  The  ouset  of 
suppuration  is  indlcated  by  rigors,  and  its  actual  occurrence  denionatrated 
by  the  ap^iearance  of  pua  in  the  urine ;  the  jiortion  which  comea  away  firHt 
containing  pua,  while  in  the  laat  few  dtops  blood  appears. 

Prognosis. — When  acute  proatatitia  ■  is  properIy  treate<l,  and  abaevsH 
formation  ia  pre\ented,  recovery  u8uaUy  takes  plaoe  in  a  short  time,  b\it  in 
a  few  inatancea  the  disease  niay  become  chronic,  and  give  rise  to  chronio 
urethral  diachai^. 

The  bowelB  having  been  freely  moved  with  four  grains  of  calomel  and 
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a  saline,  the  subsecjueut  treatment  codbIbIb  of  rest,  local  bleedin^,  and  hot 
applicationa  to  tbe  perinfeuia.  Absolute  rest  in  bed  must  be  enjoined,  and 
irom  ten  to  twentj'  leecbes  should  be  applied  to  the  t>erina;uin,  which  bas 
been  previouslj'  ehaved  and  thoroughlj  cleanaed.  Local  bleeding,  if  earried 
out/ree/y,  gives  niarked  relief.  Four  buurs  after  the  bleeding  the  patient 
Bhould  be  ordered  a  bot  bip  batb,  and  tbis  maj  be  repeated  everj  four 
hours,  and  during  the  intervala  lai^e  soft  poultices  should  be  applied  to  the 
perinseuni,  and  the  patient  wrapt  wannly  in  bed.  If  tbe  pain  is  Tery 
severe  a  morpbia  siippoBitorj'  may  be  given,  and  if  retention  of  urine 
occurs,  a  soft  Coudee  catheter  maj  be  gentlj"  passed. 

Chronic  ProBtatitis. — In  cases  of  acute  inflammation  of  the  gland  the 
inflammatorj  products  niaj  foil  to  be  abBorbed,  leaving  behind  a  permanent 
enlai^ement  of  tbe  organ,  producing  painful  and  ftequent  micturi- 
tion.  This  form  of  enlargement  is  met  with  in  youDg  adulta  or  men  in 
middle  Ufe,  and  is  Bometimes  accompanied  by  Bexual  hjpochondriaBiB,  and 
diminiBhed  power  to  expel  the  urine  from  tbe  bladder.  Tbe  urine  usuallj 
contains  muoo-purulent  sbreds,  and  at  the  end  of  the  ttow  a  few  dropa  of 
blood  may  escape.  Exaiuination  per  reeium  generally  Bhow8  some  enlarge- 
ment  or  tendemese  of  tbe  prostate,  and  on  tbe  introduction  of  tbe  bougie 
into  tbe  uretbra  tbe  passage  is  found  to  be  uuduly  sensitive,  and  before 
the  instrument  enters  tlie  bladder  it  meete  with  a  distlnct  Bense  of 
resistance  in  the  situatiun  of  the  neck.  The  treatment  consists  of  tbe 
paBsage  of  steel  bougies,  the  ubg  of  injections,  the  application  of  counter 
irritantB,  and  tbe  adminiatration  of  tonics.  A  numlier  twelve  IJ8ter'8  steel 
bougie  Bhould  be  passed  morning  and  evening.  Tbis  treatment  should  be 
kept  up  for  six  weeka  if  neces3ary,  and  at  the  same  time  small  blisters 
ahould  be  applied  to  the  perinieum.  If  in  this  time  no  distinct  improve- 
ment  bas  taken  plače,  a  Bolution  of  nitrate  of  silver  (4  ^ler  cent)  may  be 
applied  to  the  proatatic  nrethra,  through  the  endoscope,  or  otber  eflicient 
instrument.  Three  or  four  such  applications  may  be  required.  Conatitu- 
tional  treatment  muat  alao  be  omp!oyed.  In  persona  of  full  babit,  four 
grains  of  blue  pili  may  be  given  twice  a  week,  and  foIlowed  by  a  saline, 
and  a  course  of  tonie  treatment  should  also  be  recommended.  Iron, 
oreenio,  and  quinine  may  be  prescribed,  and  along  wlth  good  plain  diet, 
pure  sir,  moderate  walking,  but  no  riding  esercise,  and  abstinence  from  aH 
kinds  of  eKcitement  generally  effect  a  cure. 

2.  feriprostatitis. — In  acute  inflammation  of  tbe  gland  the  infective 
process  may  eztend  to  the  periprostatic  cellular  tisaue,  and  when  tbis  occurs 
the  discase  generally  goes  on  to  suppuration,  but  in  a  few  instances  the 
diseaae  iovolves  the  tissue  around  the  prostate  in  the  first  instance,  and 
only  invades  tbe  gland  later  on. 

3,  Abscess  of  the  Prostate. — IVhether  or  not  acute  proatatitia  culminatea 
in  abscesB  dependa  upon  the  vinilence  of  the  infected  material,  the  con- 
Btitutional  reaisting  power  of  tbe  indivldual  attacked,  and  the  treatment 
adopted  by  tbe  surgeon  in  tbe  early  Btagee  of  the  malady.  When  left  to 
Dature  acute  prostatitiB  may  reault  in  the  formation  of  an  abscess  within 
four  dajB  of  the  onaet  of  the  8ymptom8,  or  suppuration  may  be  delayed  for 
ten  to  twelve  days.  Tbe  most  proliiic  cause  of  abscess  is  the  misuse  of  the 
catheter.  The  formation  of  an  abscess  may  be  suapected  when  the  symp- 
toma  of  acute  proetstitia  become  suddenly  aggravated,  accompanied  by 
rigors  and  a  distinct  rise  in  temperature.  "VVben  the  abscess  bas  formed 
Suctuation  may  be  felt  per  rectum  or  by  pressure  on  the  periniseum.  How- 
ever  gently  the  examination  may  be  conducted  it  cauaes  the  patient  great 
pain.     Much  suffering  is  niso  occasioned  during  micturitiou  and  deffecation. 
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The  abscess  if  left  alone  may  rupture  io  one  of  several  itirectioDs.  The  ptis 
maj  iniiltrate  the  perinseum  and  rupture  exterually  or  into  the  rectuni ;  it 
maj-  eacape  by  the  urethra,  perforate  the  wall  of  the  bladder,  or  peDetrating 
outside  the  waUs  of  that  viscua  it  iuay  evacuate  itself  into  the  cavity  of  the 
peri  ton  Kum. 

Si/mptoms  of  acilte  abscess  have  been  ab«ady  iodicated,  but  those  of 
chronw  abscess  are  often  insidious  in  their  onset,  and  the  progress  of  the 
disease  is  8low.  Not  iQfrequently  the  suppuratiou  arises  in  uld  neglected 
cases  of  stricture  of  the  urethra  in  cases  where  the  prostate  is  hyper- 
trophied  or  where  the  eatheter  haa  been  improperly  uaed.  Proatatic  calculus 
may  also  eseite  the  formation  of  chronic  abscess.  Prognosis.—~In  acute 
abscess  the  outlook  is  uBually  favourable,  but  the  formation  of  a  chronic 
abscess  is  alwayB  a  serious  matter,  and  niay  lead  to  complete  destruction  of 
the  gland,  which  is  replaced  by  a  pus-forming  sac,  and  the  patient  suffers 
from  fever,  emaciation,  and  not  infrequently  exhauBtion  from  septic  poison- 
ing  aids  to  a  fatal  termination.  The  trealment,  as  sooo  as  tiuctuation  can  be 
made  out,  is  free  incision  in  the  midcile  liue  and  drainage.  Small  incisions 
openiag  into  the  b()wel,  or  aspiration,  deserves  and  meets  with  no  succeas. 

4.   Urinarif  fistula  not  infrequently  foUows  the  opening  of  a  chronic 

?ro3latic  abscess,  especially  if  the  patient  has  an  old  urethra!  stricture. 
'hese  tistulous  openings  are  often  ditficult  to  heaL  The  first  indication  as 
to  treatment  is  to  relieve  the  stricture,  and  when  this  has  beeu  accomplished 
the  patient  should  be  taught  to  use  a  soft  rubber  eatheter  at  regular  intervals 
until  urine  ceases  to  escape  by  the  fistula. 

(c)  Alropktf  o/  the  prostate  is  occa8ionally  met  with  in  old  age,  and  in 
those  in  which  the  sexual  desires  are  feebly  developeil,  in  eunucbs,  and 
in  those  who  have  been  deprived  of  their  testicles  by  disease.  The  condition 
does  not  give  rise  to  any  sjmptoms,  and  is  of  little  siirgical  iraportance. 

(d)  HypeTtrophy  of  the  prostate  pertaining  to  oI<I  age  is  by  a  long  way 
the  most  common  and  the  most  important  lesion  of  the  prostate  met  with 
in  surgical  practice.  Clinical!y,  the  enlargement  of  the  gland  is  the  im- 
portant fact.  The  special  structural  features  are  of  secoudarj  concern, 
The  eulargements  of  the  prostate  in  those  of  advauceil  years  have  been 
divided  pathologically  according  to  the  structunil  changes  obaerved.  By 
far  the  most  serious  cbange  in  old  age  is  the  increose  in  the  muscular 
element«,  together  with  fihrosis  of  the  organ.  Thia  hyperplasia  esists  in 
about  ?>Q  per  cent  of  men  over  (iO  yeara  old,  and  is  seldom  met  with  in  those 
under  the  age  of  50.  Not  only  may  the  muscular  structurea  increaee  in 
bulk,  but  in  a  few  instances  there  Diay  lie  also  an  augmentation  of  the 
glandular,  so  that  we  may  have  an  adenoma  of  the  prostate.  The  lesion  of 
old  age  is  a  fibrosis  and  muscular  liypert)laBia  in  almost  ali  cases. 

A  true  liypertrophy  is  unknown,  but  as  in  aH  glandular  oi^ns  so  also 
in  the  prostate,  occa^ionatlv  adenomata  may  be  found.  Inso-called  "hyper- 
trophv"  of  the  prostate  the  progress  of  the  disease  ia  sIow,  and  as  a  rule 
those  who  have  led  Bedentary  lives  are  more  liable  to  an  attack,  but  beyond 
this  fact  little  is  known  regarding  the  etiolog}'  of  the  maladyr  )Iany 
predisposiug  causes  have  been  named, — svphilis,  urethral  stricture,  gout, 
rheumatjsm,  veaical  calculus,  etc., — but  their  influence  as  etiological  factors 
has  not  been  proveil.  beyond  the  circumstauee  tliat  they  induce  a  ^iMssive 
hyiieriemia  of  the  Iower  urinary  tract.  It  is  a  circumstance  worthy  of  not« 
that  men  who  have  been  dejirived  of  their  testicles  by  operation,  accident,  or 
disease,  never  have  enlai>;ed  prostates.  This  enlargement  of  the  prostate 
diifers  from  hypertrophy  oi'  ali  other  orguns  excepting  the  uterus  in  the  fact 
that  the  onset  does  not  coincide  with  the   {leriod  of  greate^t  functional 
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activit}'  of  the  gland,  and  au  increase  in  bulk  ia  not  due  to  an  augmentation 
of  ite  active  elementa.  Structurally,  the  change  in  manj-  respects  resembles 
a  fibroais  due  to  paseive  hypent^uiia,  and  therefore  is  coinparable  to  the 
analogoua  enlargement  of  the  uterua  (fihfo-injoraa).  The  prostate  maj 
enlarge  uniformly  and  attain  considerable  dimenaiona  without  causing  much 
discomfort  to  the  patienl.  On  the  other  hand,  withou't  any  great  general 
enlargement,  there  may  be  a  locol  increase  in  bulk  of  the  middle  lobe  ouIy. 
The  effectB  of  thia  are  aometimes  very  marked.  The  middle  lobe  projects 
upward8,  at  the  neck  of  the  bladder,  and  mnj  act  like  a  valve  to  the  orifioe 
of  the  urethra.  Or  the  urethra  may  he  pushed  upwards  and  fonvarda  so 
Chat  on  aectioii  the  canal  is  of  crescentic  Ibrm  with  the  concavity  looking 
dovrnvvarda.  When  the  hypertrophy  is  general  the  prostatic  portion  of  the 
urethra,  whieh  nouiinally  meaaures  I J  inches,  may  be  extended  in  length  to 
4  inches,  and  the  wejght  of  the  gland  from  being  a  Uttle  over  half  an  ounce 
may  be  iocreased  to  10  ounces.  When  the  prostate  vveigha  more  than  7 
drachms  it  niay  )ie  described  as  abnonnal  in  aize. 

The  symp(om8  of  hypertrophy  of  the  prostate  depend  upon  the  nature 
and  the  poeition  of  the  new  formed  tiesue.  AVhen  the  hyperpla8ia 
unironnly  involves  the  whole  organ  a  considerable  period  niay  elapee 
between  the  onset  of  the  disease  and  the  evidence  of  ita  presence.  "VVhile  on 
the  other  hand  if  the  growth  involves  the  middle  lobe  only,  there  niay  be 
the  occurrence  of  marked  Bjmptoms  before  much  enlargement  of  the  gland 
can  be  made  out  by  digital  examination  per  rectum.  Tne  first  indicatiou  of 
inereaae  in  the  size  of  the  prostate  gland  is  a  diminution  in  the  force  by 
which  the  urine  is  espelled,  then  mioturition  becomea  more  frequent,  and 
the  relief  given  by  the  act  is  incomplete.  Should  any  undue  accumulation 
occur,  as  after  prolonged  sleep,  or  atter  taking  a  lai|;e  amount  of  atimiilants, 
the  bladder  tinds  difKculty  in  expelling  the  accumulated  urine.  In  plače  of 
being  emptied  by  one  act  frequent  calla  are  made  within  a  ehort  period,  and 
even  the  repeated  efibrts  are  not  altogether  eucceasful.  The  inconvenience 
ariaing  from  frequeDt  micturition  and  incomplete  relief  after  the  act  in 
voiding  the  bladder  are  at  firat  trivial,  but  aa  the  obstruetion  increases 
the  funclions  of  the  bladder  beconie  more  and  more  impaired,  in  spite  of 
a  compensatory  hypertrophy  of  the  muscular  wall  of  the  bladder  developed 
in  order  to  inereaae  the  expulaive  force.  Sleep  is  diaturbed  by  frequeut  calla 
to  pass  urine,  the  efforta  to  micturate  liecome  more  ineflective,  und  the  relief  to 
the  bladder  less  complete.  That  viscua  gradually  beconiea  dilated,  and 
habitually  faila  to  empty  itself,  a  portion  only  of  ita  contenta  being  expelled  at 
eacb  act  of  micturition  ;  the  patient  complains  of  obscure  paina  in  the  peri- 
nteum,  the  rectum,  and  the  neck  of  the  bladder.  lu  aonie  instancea  the  pain 
may  extend  down  one  or  other  great  sciatic  ner\e,  he  observea  that  the  strcam 
of  urine  becomes  amaller,  and  the  force  by  which  it  ia  expelled  gradually  les«. 
Micturition  doea  not  commeuce  at  will,  increased  eflbrta  occaaionally  cause 
eacape  of  the  contents  of  the  bowel.  As  a  con8equence  of  continued  strainiag 
of  the  parts  hernia,  hBemorrhoida,  or  even  prolapse  of  the  rectum  may  be 
ioduced,  and  paseive  hypertemia  resulting  from  increased  resistance  to  the 
venous  return  may  cauae  erections  unaasociated  with  sexual  deaire. 

If  these  difliciiltiea  con3equent  upon  interference  with  the  mechanism  of 
micturition  are  not  relieved  by  art,  the  pressure  which  has  been  exerted  to 
void  urine  inducea  dilatation  of  the  bladder,  and  in  old-standing  cases  niay 
csuae  sacculation  of  that  viacue.  Bi-iateral  hjdronephroses  and  dilatation 
of  the  ureters  foIlow  as  a  natural  eonsequence  of  the  presaure  being  reflected 
backwarda,  but  the  distensioD  is  not  always  equal  on  the  two  sides.  On 
account  of  these  structural  changes  the  functiona  of  the  bladder  and  kidDey« 
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8how  evidence  of  failure.  The  bUdder  temains  habituallj  fiUed,  onlj 
the  Burplus  urine  eseaping  at  micturilioa.  During  the  uDconsciousness  of 
Bleep,  to  the  patienfs  great  diacomtort,  the  urine  iiaases  more  freely,  and  he 
is  said  to  be  euffering  from  "  incontinence,"  a  term  which  may  be  used  il"  its 
exact  clmical  signiticaDce  is  appi-eciated,  but  it  is  eseentiallj  faulty  in  the 
Bense  that  it  doea  not  descrilie  the  condition  preaent,  The  bladder  contaiiis 
too  much  urine,  the  "  incoutinenee "  only  applies  to  the  overf)ow.  The 
patienfe  general  health  Bteadily  deteriorates,  and  if  left  unrelieved  by 
surgical  treatment  acute  and  critical  8ymptom8  may  develop  at  any  moment, 
and  may  Ite  induced  by  the  most  trivial  cause.  Long-standing  urinary 
embarraBBmeiit  renders  the  oi^ans  involved  8pecia1]y  balile  to  septic  in- 
fection,  wluch  may  take  place  independently  of  the  use  of  instruments. 
But  the  faet  canuot  be  overlooked  that  in  many  instances  the  sj-mptoms  of 
toxic  poisoning  clo8ely  follow  upon  the  first  uae  of  the  catheter.  After 
sepsis  has  been  induced  the  natural  coiirse  of  eventa  is  usaally  Tery  rapid.  . 
Let  it  te  accepted  that  the  patient  has  not  been  relieved  by  the  sui^eou  in  the 
early  progress  of  the  diaease.  The  prostatic  obatruetion  that  induced  hyper- 
trophy  of  the  walls  of  the  bladder  io  the  early  stage,  as  tlie  diaease  advances, 
also  causes  dilation  and  atrophy  of  the  muscular  elementa.  FoUovving  there 
may  also  be  sacculation  of  the  l>ladder,  dilatation  of  tlie  iireters  and  pelvos 
of  the  kidnevs.  The  urine  is  acid,  pale  in  colour,  deticient  in  urea,  and  may 
contaiu  a  little  albumin.  The  patient  is  feeble,  his  appetite  is  i>oor,  and 
hia  urinary  troubles  are  as  they  bave  been  for  months.  After  drinking 
rather  heavily,  or  after  returning  from  a  fatiguing  journey,  he  becomes 
"  chilled,"  and  goes  to  bed.  Early  the  following  moming  he  finds  that  he 
is  unable  to  pas«  water,  and  no  reUef  follona  the  reuiedies  he  is  accustomed 
to  uae.  Betention  of  urine  is  complete,  and  for  the  first  tiine  a  catheter  ia 
paased.  In  the  afternoon  aud  evening  he  has  ^e^'eral  severe  rigors,  hia 
temperature  risea  rapidly,  the  pulse  is  liill,  liounding,  and  rapid,  the  respira- 
tions  are  shaUow  aud  augniented  in  nuinl>er,  the  tongue  is  dry  and  the  lij« 
parehed.  The  skin  ia  moist  and  soft,  the  urine  now  drawii  off,  in  place  of 
l)eing  clear  and  aeid,  contains  some  Mood,  ia  slightly  opaque,  and  has  a 
puugent  odour,  Next  morning  the  urine  is  distinctly  alkaline,  and  contains 
iirea-decomposing  organisma,  such  as  BtaphylococcuB  pvogenes  aureus,  and 
S.  pyogenea  albua,  The  tongue  becomea  dry  and  browii,  the  akin  pale  in 
colour,  the  quantity  of  urine  secretcd  ia  diminiahed ;  later  on  diarrhosa  sets 
in,  the  patient's  temperature  riaes  to  102"  or  103'  F„  and  then  follow  the 
symptoma  of  suppresaion  of  urine  with  aeptic  intoxication. 

When  aeptic  infection  occura  at  an  earlier  stage  in  the  disease  the 
progresa  of  eventa  is  not  so  rapid,  The  symptom8  point  to  subacute  cy8titi8 
witb  decomposition  of  urea  prior  to  evacuation.  (See  "  Bladdeh,"  vol.  i.) 
The  urine  from  ijeing  clear  and  acid  in  reaction  Blowly  becomea  turbid. 
The  reaction  passea  from  acid  to  neutral,  then  gradually  becomea  alkaline, 
offensive  in  odour,  and  later  on  diatiuctly  ammoniacal,  Symptom8  of 
ey8titia  slowIy  develop,  and  the  urinary  difficulties  8teadily  increase,  the 
inflamed  bladder  being  lesa  able  to  contend  with  the  uretbral  obstruction. 
Infectiou  gradually  extenda  from  the  bladder  to  the  ureters  and  kidney8. 
The  general  health  becomes  8teadily  impaired,  sligtit  feverish  attacks  occur 
at  intervals,  and  toxic  poisoning  from  septlc  infection  aud  suppresaion  of 
urine  bring  aI>out  the  eud. 

The  diagnvsis  in  the  early  atage  of  the  diaease  should  depend  entirely 
upon  a  careful  conaideration  of  the  symptora3,  and  a  digital  examination  of 
the  gland  through  the  rectum.  Thia  can  be  done,  in  the  tirat  instance, 
without  the  employment  of  a  bougie  or  aound  ]>aBsed  into  the  urethra. 
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Familiar  with  the  palpation  of  tbe  normal  prostate  as  regarde 
situation,  size,  foroi,  and  consistence,  the  surgeon  can  readily  detect 
by  the  finger  alone  a  departure  froin  health.  On  preesing  the  fiager 
fonvarda  io  the  middle  line  in  plaee  of  the  soft  yielding  coats  of  the 
bladder  he  tinds  in  hjpertrophf  of  the  gland  a  distinct  tirmness.  Thec 
examining  to  right  and  left  he  can  aseertain  whether  or  Dot  the  hyper- 
trophy  is  limited  or  general,  or  regular  or  uniform,  whether  it  is  soba  or 
contains  Huid.  The  degree  of  paiu  and  discomfort  which  the  esamination 
occasions  is  an  Important  guide.  In  hypertrophy,  uDlesa  wheQ  there  is 
some  rectal  complication,  the  suAering  is  slight,  whereas  in  eniargement  due 
to  inSamniation,  to  malignant  disease,  or  to  tut>ercuIouB  atlections,  Qxtreme 
pain  wiU  be  eaused  by  the  presaure  of  the  finger.  In  acute  inflammation 
the  introduction  of  the  finger  will  be  resleted,  and  the  parta  will  be  found  soft 
and  heated  as  well  as  8wollen.  The  pmdent  eurgeon  will  avoid  exaaiina- 
tioo  with  the  bougie  as  long  as  possible,  uuless  Bymptonis  of  stone  in  the 
bladder  demand  attention,  or  the  history  of  the  čase  points  to  cicatricial 
atricture  of  the  urethra.  In  the  latter  condition  the  obstruction  ia  Iower 
dowti  than  in  that  produced  by  an  enlai^ed  prostate.  It  is  encountered 
withiji  7  inches  of  the  meatus,  wherea8  iu  hypertrophy  the  obstruction  is 
bejond  7  or  S  inches,  and  before  a  sound  can  reach  the  bladder  the  handle 
must  be  deeply  depressed  between  the  legs  of  the  patient;  moreover, 
cicatricial  stricture  ia  most  frequently  found  in  tbe  niembranous  portion 
of  the  urethra,  and  occurs  before  or  during  middle  life.  In  vesioal  calculus 
the  pain  ia  more  severe,  is  increased  at  the  end  of  micturition  and  by  active 
esercise  or  jolting,  diminishes  by  reat  in  bed,  and  is  associated  with 
frequent  hsematuria.  In  calculus  the  pain  and  frequent  micturition  are 
most  troublesome  during  the  day,  wherea8  in  hypertrophy  of  the  prostate 
the  uriuary  difticulties  are  most  marked  at  night.  Phoaphatic  calculus  and 
ealarged  prostate  frequeutly  coexist,  and  the  use  of  the  sound  can  alone 
clttar  up  tbe  diagnosia  Vesical  tumours  are  attended  by  intermittent 
and  unprovoked  attacks  of  severe  htematuria,  and  in  the  early  stt^e  of  the 
difiease  not  preceded  or  accompanied  by  pain  unless  clots  form  and  obstruct 
the  escape  of  urine.  Fragmenta  of  tbe  tumour  may  be  discovered  in  the 
urina  In  the  later  developments  of  the  maladj  the  tumour  niay  come  to 
involve  the  neek  of  tbe  bladder  and  impede  the  passage,  pain  then  becomes 
a  prominent  Bymptom.  Examination  per  rectum.  U8ually  clears  up  tbe 
diagnods.  In  malignant  diaease  the  swelling  is  less  regular  in  form,  and 
occasions  tbe  patient  mucb  pain.  Heematuria  1:>ecomes  profuae  and  con- 
tlnuous,  anfemia  becomes  marked,  and  rapid  emaciation  occurs,  and  the 
inguinal  lymphatic  glands  become  eniarged. 

In  atony  of  the  bladder  retention  ia  the  marked  Bymptom,  but  here  the 
cathetcr  passes  without  meetiog  with  obstruction,  and  rectal  examina- 
tion  ehow8  that  the  proatate  is  not  eniarged.  This  is  alao  observed  in 
paralysis  of  the  bladder,  but  it  is  alwayB  associated  witb  paraljsia  of  tbe 
lower  extremities. 

With  respect  to  treatment  one  important  fact  must  be  accepted,  Damely, 
that  ite  succesa  or  failure  depends  upon  the  disease  being  recognised  early 
and  promptly  treated.  As  soon  aa  the  eniargement  of  the  prostate  prevente 
the  patient  from  completeIy  emptying  hia  bladder  hie  "catbeter  life" 
ahould  b^n.  The  catbeter,  when  used  thus  early,  ia  a  aafe  and  uaeful 
instrument,  but  when  its  employment  is  delayed  until  secondary  cbanges 
have  taken  plače  in  the  bladder  and  kidneys,  however  careful  the  surgeon 
may  be,  its  uae  is  attended  vdth  much  danger.  It  is  often  very  difHcult  to 
make  a  patient  understand  that  the  habitual  use  of  tbe  catbeter  ia  neces- 
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Bary  in  the  early  stages.  The  oolj  troubles  he  has  are  frequent  mictnritioii, 
a  Bease  of  imperfect  relief,  aad  some  feeliag  ot'  weight  and  teaderaeae  at  the 
neck  of  the  bladder.  To  relieve  this,  is  he  to  subinit  himself  to  the  n^lar 
uae  of  the  catheter  ?  Yea,  certaiiily.  Kot  Bimply  to  piomote  his  imme- 
diate  coinfort,  but  rather  to  save  him  from  the  otherwiae  inevitable  distrese- 
iag  complicatiODS  which  follow  uarelieved  proatatic  obstruction.  The 
treatment  must  be  regulated  according  as  the  Becondarj  complicationB  are 
just  beginning  or  are  advaoced.  Take  the  former  instance  first.  The 
patieut,  a  man  over  liftyyear8  of  age,  conaults  the  surgeon  and  complsins 
of  frequeiit  mictuntion  and  iuiperfect  relief  after  the  act ;  he  haa  some  pain 
occasionaUy,  but  it  is  never  distreaging.  His  general  health  ia  good,  and 
beyond  the  uriDary  symptom3  he  haa  little  to  complain  of.  After  BatiafyiQg 
himaeif  by  a  rectal  exauiination  tbat  the  prostate  is  enlarged,  the  surgeon 
muat  nest  ascertaiu  if  the  bladder  is  being  completely  emptied,  and  this 
caii  OQly  be  done  by  pasaing  a  catheter.  To  do  thia  safely  certain  pre- 
cautiona  must  be  taken  in  the  tirst  instance,  that  is  to  Bay,  until  the 
amount  of  the  reaidual  urine  ia  known.  To  begin  with,  the  surgeon  should 
avoid  mabing  an  examination  in  his  conaultiug  room.  Send  the  patient 
home  with  iustructiona  to  go  to  bed,  and  wheQ  the  surgeon  viaita  him  the 
patient  is  instructed  to  pass  as  mucb  urine  as  he  cao  by  natural  effort, 
then  ali  precautions  having  been  takeu  to  avoid  sepsis,  a  soft  gum-elastic 
catheter  is  geutly  paased  while  the  patient  is  in  the  erect  poature.  The 
quaQtity  of  water  (residual  urine)  which  eomes  away  ia  a  tolerably  aafe 
guide  in  eatimating  tlie  stage  of  the  disease  and  the  8econdary  complica- 
tions  to  which  it  has  given  rise.  The  patient  should  be  ordered  2  gratna  of 
quinine,  a  hot  hip  bath,  and  be  instructed  to  remain  in  bed  till  he  ia  seen 
by  the  eurgeon  on  the  following  morning.  .How  often  the  catheter  will 
require  to  be  used  depends  npon  the  amouut  of  the  residual  urine,  but,  as  a 
rule,  it  is  well  to  completely  empty  the  bladder  every  evening  at  bedtime. 
On  the  other  hand,  suppose  the  patient  has  not  aought  aurgical  advice  until 
the  disease  ia  far  adranced  and  complete  retention  haa  occurred,  the 
method  of  procedure  is  soniewhat  diHerent,  and  the  risks  involved  are 
much  greater.  The  greatest  čare  muat  be  taken  against  septic  infection, 
as  ali  the  conditiona  favourable  to  rapid  invaaion  are  present  ia  the  urinary 
tract.  The  distended  bladder  must  he  emptied  very  Blowly.  Thia  can  be 
carried  out  by  a  8yphon  arrangement,  by  whieh  only  2  or  3  ounces  of 
urine  are  permitted  to  escape  per  hour.  The  bladder  should  in  this  way 
be  completeIy  emptied  in  twenty-four  hours,  when  the  catheter  may  be 
withdrawn,  unless  great  difficulty  wa8  experienced  iu  introducing  it  from 
irregularities  of  the  urethra  or  from  false  passages.  Theae  cireumBtanoea.there- 
fore,  alone  juBtify  tying  in  a  catheter.  The  practice,  although  often  convenieut 
for  the  surgeon,  greatly  increases  the  danger  of  sepais.  In  cases  where  the 
retention  ia  sudden  or  attended  by  acute  symptom8,  suprapubic  drainage 
must  be  resorted  to.  Suprapubic  aspiration  may  be  useful  occasionaUy  in 
order  to  render  temporarj  relief. 

The  medical  treatment  consists  in  the  administration  of  mild  lasatives, 
careful  regulation  of  diet,  and  the  administration  of  boracic  acid  or  uro- 
tropin  may  bo  resorted  to  if  there  is  a  tendency  to  the  urine  becoming 
alkaline  or  if  septic  infection  has  occurred.  In  the  latter  instance  It  inay 
also  be  neees8ary  to  wash  out  the  bladder  regularly  with  a  mild  antiseptic 
Bolution,  and  after  the  bladder  bas  beeu  cleansed,  a  drachm  of  a  solution  of 
nitrate  of  silver  (2  per  ceut)  may  be  introduced  and  alIowed  to  remain.  The 
patient  should  be  instructed  to  avoid  horse-riding,  escess  of  food  or  alcobol, 
sexual  escitemeot,  sudden  changes  in  temperature,  or  uudue  fatigue. 
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Rodical  treatment  may  he  carried  out  in  three  difTerent  ways  by — 

(1)  Caetration. 

(2)  Va8ectomy,  and 

(3)  Prostatectomj. 

The  relationship  of  the  grovrlh  of  the  prostate  to  the  coDdition  of  the 
teeticles  bas  been  referred  to  alreadj,  and  the  aaalogy  betweeD  utorine  fibro- 
m^oma  and  prostatic  enlargemeut  bas  alao  beeu  pointed_  out.  Keepiug 
theae  pointa  in  view  and  noting  the  effect  that  the  operation  of  oopho- 
rectomj  has  in  reducing  the  size  of  the  uteiine  fibroid,  Frofessor  White  of 
Philadelpbia  wa8  the  first  to  suggest  eattration  with  the  view  to  produce 
atrophy  of  the  enla^^  prostate,  and  therebj  restore  to  natural  micturition. 
Although  this  method  of  treatment  has  been  successful  in  a  few  instancea, 
it  has  not  proved  itself  to  be  uniformlj'  so,  and  in  a  certoin  proportion  of 
cases  serioue  mental  derangement  has  followed  complete  castration,  in  some 
instance«  amounting  to  helpless  imbecilitj.  In  order  to  avoid  the  possi- 
bility  of  Buch  a  calamity  the  operation  of  vasectomj  has  been  proposed  and 
carried  out  by  (>uyoD  and  Hairisoo.  The  operation  is  devoid  of  risk,  and 
the  resultB  are  said  to  be  eatiBfuctory. 

Ligatare  of  the  arteries  8upplying  the  testicles  not  only  cause  atrophy  of 
these  glanda,  but  it  alao  induces  a  decreaae  in  the  size  of  the  enlarged 
prostate.  For  the  operation  of  vaBeGtomy  general  aniestbesia  is  not  required, 
cocain  is  suthcient.  The  vas  deferens  is  easilj  isokted  by  the  hnger  as  it 
enters  the  abdoniinal  ring.  At  this  point  an  incision  is  uiade  and  the  vas 
expoeed  to  view.  Each  cord  should  be  divided  and  ligatured,  and  the  whole 
operation  should  be  performed  with  as  little  disturbance  to  the  parts  as 
possible,  and  with  Btrictly  aseptic  precautions.  The  patient  is  often  very 
restlesa,  liable  to  displace  the  dreasinga  and  contaminate  them  with  dribbting 
urine,  so  it  is  well  to  carerully  adjuat  the  edges  of  the  wound  with  Buturus, 
and  seal  with  collodion  in  addition  to  dressings  applied.  The  writer  has 
fouod  this  mode  of  treatment  very  successful,  e8pecially  in  cases  of  rapid 
enlargemeut  of  the  prostate. 

Excision  of  the  prostrate  in  whole  or  in  part  for  the  removal  of  prostatic 
obstruction  and  preservation  of  the  expiilsive  power  of  the  bladder  has  not 
proved  very  succeasfaL  Whether  proBtatectomy  is  or  is  not  a  justifiable 
operation  has  been  gravely  que3tioned  by  uiany  surgeons,  whilo  oiily  a  few 
advocate  its  use.  Certainly  it  should  not  be  employed  except  in  caaes 
wbich  have  proved  intractable  to  careful  and  i)roIoiiged  catheter  treat- 
ment. and  considering  the  high  mortality  which  attends  the  ojieration 
it  should  not  be  uudertaken  without  the  i>atieDt'B  knowleilge  of  the  risks 
in  vol  ved. 

The  casea  which  are  suitable  for  proBtatectomy  are  those  in  which  the 
enlar^ement  is  intravesical  rather  than  rectal,  and  certainly  the  most 
favuurable  of  ali  cases  are  those  where  a  more  or  less  pedunculated  outgrovvth 
has  formed  in  the  middle  lol)e.  In  such  cases  pro8tatectomy  is  an  oi>eration 
of  value,  but  in  sesaile  growths  and  in  annular  formations  surrounding  the 
neck  of  the  bladder  like  a  collar  little  good  can  be  espected  from  an  ojmra- 
tion.  How  is  the  surgeon  to  kDow  the  exact  coudition  present  ^  A 
cyst09copic  esamination  is  almost  impossible,  the  alternative  is  Bitprapubic 
incision,  but  this  can  be  employed  only  when  the  bladder  is  free  from 
cystitiB  and  capable  of  distension. 

Much  bas  been  writteu  on  the  relative  advantages  of  the  perin^eal,  the 
suprapubic,  and  the  combined  methods.  The  tirst-mentioned  has  the  draw- 
back  of  giviug  very  little  room,  and  the  operation  requires  to  bi'  jierlormed 
almoBt  entirely  in  the  dark ;  but,  on  the  other  hand,  it  afTords  good  drainage, 
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it  aloae  is  applicable  to  cases  of  chronic  cjstitia  with  contracted  bladder, 
and  it  is  the  most  euitable  operation  wheu  the  patient  is  feeble  and  a  pro- 
loDged  procedure  is  inadvisable. 

In  those  cases  where  the  bladder  citn  lie  %vell  distended  the  Buprapubic 
operation  should  be  employed.  It  ia  a  safe  one,  and  should  the  Burgeon  fail 
to  reach  the  growth  froni  the  front  he  may  resort  to  the  conibined  luethod. 
Opening  the  bladder  in  front  the  interior  of  the  viBuus  uiay  be  explored  by 
the  finger,  and  at  the  aame  time,  uaing  a  forehead  mirror,  reflected  light 
enables  the  parta  to  be  clearly  seen,  and  admita  of  the  operation  being  per- 
formed  with  precisiou  and  completeuess.  Whea  the  enlai^ment  of  the 
prostate  is  due  to  a  paseive  hypenemia  free  suprapubic  drainf^e  alone  givea 
marked  relief  j  the  functional  activity  of  the  bladder  being  placed  in 
abeyance  the  nutritive  activity  of  the  parte  also  becomes  lessened,  and 
marked  diniinution  of  the  gland  inay  result. 

(e)  Simpte  tumours  of  the  prostate  are  very  rare.  They  include  the 
myomata  and  adenomata.  The  former  reseinble  in  appearanee  hypertrophy 
of  the  gland,  and  differ  in  the  circumstance  that  the  growth  ia  not  Umited 
to  those  of  advanced  year8.  The  trne  adenomata  of  the  prostate  ia  eo- 
capsuled  and  nccurs  mostly  in  young  men. 

(/)  Maiignant  tumours  of  the  prostate,  "carciuoma"  and  "sarcoma," 
affect  the  two  estremes  of  Ufe,  childhood  and  old  aga  They  as  a  rule 
appear  before  the  aeventh  year  or  after  the  aistieth  year,  but  are  very  rare 
either  ae  primary  or  as  Becondary  formations.  In  childhood  the  disease  is 
generally  sarcomatoua  in  its  nature,  ita  growth  is  usually  very  rapid,  the 
course  of  the  malady  aeldom  extending  over  eight  or  niue  niouths.  The 
carcinomata,  on  the  other  hand,  are  more  prevalent  in  old  age.  Thie  lesion 
primarily  attacks  the  glandular  structures  in  one  lobe,  and  from  the  original 
centre  rapidly  spreads  uutil  the  whole  gland  ia  displaced  by  the  morbid 
growth.  It  niay  then  rupture  the  firm  fibrous  capaule  of  the  prostate  and 
invade  the  surrounding  tissue.  Thia  is,  however,  seldom  the  caae,  aa  uBually 
when  left  to  natura  tbe  urinary  8ymptom8  are  so  severe  that  the  patient 
auccumbs  before  that  stage  is  reacbed.  The  3ymptoms  of  malignant  disease 
in  children  are  so  oharaoteristic  that  there  is  little  difliculty  in  distinguish- 
ing  it  from  other  maladies,  but  in  the  disease  as  it  attacks  the  aged  the 
iQexperieiiced  surgeoa  is  apt  to  be  misled.  In  children  the  marked  feature 
is  peraistent  and  steadily  iucreasing  hiematuria,  the  blood  coming  away  most 
copiously  at  the  end  of  micturition,  often  at  first  unassociated  with  pain,  but 
aa  the  disease  advancea  Bymptoma  of  diminished  expulaive  power  combined 
witb  those  of  cystiti3  declare  themselves.  In  the  malignant  disease  of  old 
age  the  early  Byraptoms  are  so  similar  to  those  of  ordinary  hyjiertrophy  that 
there  is  much  danger  of  the  rarer  malady  being  mistakea  for  the  commoner 
one.  In  malignant  disease,  however,  hiematuria  and  pain  are  early  aymp- 
toma,  and  the  latter  ia  independent  of  obatnictiou  to  the  eacape  of  urine. 
The  course  of  the  disease  is  very  rapid,  and  on  rectal  esamination  a  hard 
nodulated  mass,  whioh  is  very  tender  to  the  touoh,  can  be  detected.  Soou 
the  tumour  aofteus  and  fungates,  the  urine  presents  a  peculiar,  diaagreeable 
odour  and  becomes  septic  Aeute  cy8titi3  ia  set  up,  h^morrhagea  are  more 
frequent  and  more  profuse,  the  symptom3  of  obatruction  rapidly  develop,  the 
sutterings  of  the  patient  are  intensitied  day  by  day,  aitEemia  and  emaciation 
become  marked,  and  the  patient  gradually  sinks  from  exhaustion  or  dies 
from  toxic  poisoniug. 

Treatment  is  only  palliative,  to  remove  the  tumour  with  success  is 
practicallj  impossible.  The  administration  of  opiates  in  some  form,  and 
suprapubic  drainage  give  relief  to  pain  and  prolong  life. 
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The  suprspubic  operation  is  heat  performed  in  two  st^es.  The 
bladder  being  first  etitcbed  lo  the  abdomiijal  wall,  and  a,  few  da^a  later 
wheD  adhesions  have  fonued,  the  viscus  can  be  opened  aud  a  tube  inserted. 
Catheterism  gires  riee  to  great  Buffeiing  and  much  bleeding. 

(jf)  Tubtnulosis  o/  the  prostate  is  secoiidary  aIwayB  to  Bimilar  diseases  of 
othar  portB  of  the  iirinary  tract,  the  kidney8,  the  bladder,  or  the  veaiculae 
eemiiiales,  being  primarilf  aSected ;  or  it  maj  be  due  to  an  iufected  throm- 
bosis  from  tub^ulous  disease  of  the  lungs,  of  the  jointe,  or  of  bones.  The 
diseaee  is  met  with  mo8t  comnionly  in  early  adult  life ;  the  morbid  procesa 
in  the  prostate  being  slmilar  to  tuberculosie  el8ewhere.  To  be^  with,  the 
tuberculous  infiltration  iuvolvee  one  lobe  onlj,  and  for  some  time  may  not 
pToduce  aoj  vei7  noticeable  enlargement,  but  as  the  disease  exten<&  in- 
flammatorj  cedema  sets  in  aud  causes  au  increase  in  the  8welling.  The 
infiltratiou  is  foUovred  by  caseous  necrosie,  which  graduaUy  extenda  towardB 
the  mucous  membrane  of  the  bladder  or  boweL  The  maas  hreaks  down,  the 
decp,  excavated  ulcers  form,  and  perforatioii  takes  place  iuto  the  bladder  Or 
bowel,  or  into  the  iachio-rectal  fossa  or  the  peritooeal  cavity.  These  uleers 
act  aa  centres  of  septic  infection  aud  rapidJy  lead  to  a  fatal  temiination. 
The  syw,ptoma  during  the  early  stage  are  not  characteristic,  especially  when 
the  disesae  attacks  the  peripberal  parts  of  the  gland.  Indeed,  the  ouset  of  the 
disease  is  liable  to  be  overlooked,  but  its  preseuce  should  alway8  be  suspected 
when  a  patieut  sufferiug  from  a  strumous  enlargemeut  of  the  epldidymia  or 
a  tuberculous  kidney  complaius  of  a  weight  in  the  periuEeum  and  rectal 
teneemus.  The  diagnoais  may  be  confirmed  by  the  occurreuce  of  occasional 
sligbt  hemorrhages,  bv  the  di8covery  of  tubercle  bacilli  in  the  urine,  and  by 
the  piesence  of  an  enlarged  prostate.  The  enlargemeut  may  consist  of  one 
or  more  isolated  masees  embedded  in  the  substance  of  the  prostate,  or  may 
be  due  to  a  general  increase  iu  the  wbole  gland.  As  the  disease  advauces 
the  Bymptoms  become  unmistakable.  The  urine  becomes  muco-purulent, 
hiematuria  is  a  frequent  sign,  and  gradually,  aa  the  uew  formation  eucroaches 
upon  the  neck  of  the  bladder,  the  8ymptoms  of  prostatic  obstruetion  become 
more  marked,  and  may  cnlminate  in  complete  retention. 

The  diagnosis  in  the  early  stages  niay  be  difKcuit  in  some  instauces, 
but  during  the  later  developments  little  difficultj  should  be  experienced. 
Frequent  and  painful  micturitiou  iu  a  strumous  subject  associated  with 
occasional  hfematuria,  in  the  absence  of  vesical  calculus,  is  a  strongly  sus- 
picious  cireumstance,  and  if  in  those  conditions  we  have  muco-purulent 
urine  containing  tubercle  bacilli,  and  a  painful  Bwelling  at  the  neck  of  the 
bladder  in  a  man  between  20  and  40  jears  of  age,  the  dmgnosis  of  tubercular 
disease  of  the  proBtate  may  be  made  with  confidence. 

The  prognosis  must  depend  upon  a  careful  consideratiou  of  the  whole 
ctrcumstancea  of  the  čase,  the  nature  and  extent  of  the  primary  disease,  as 
well  as  that  of  the  local  leBion.  Most  of  the  caaes  run  from  bad  to  vorse, 
and  acute  sepsis  of  the  urinary  tract  brings  about  its  inevitable  termination. 

Treatment. — "VVhen  the  local  disease  is  limited  and  the  general  constitu- 
tion  good,  which  it  very  rarely  is  in  these  cases,  surgical  interference  may  be 
justinsble.  Some  sui^eons  advocate  ineising  the  gland,  scraping  away  the 
tuberculous  material,  aud  packing  with  iodoform  gauze,  and  no  doubt  in  a  few 
iustances  this  treatment  has  been  remarkably  successful.  The  use  of  lactic 
aeid  and  other  f^nts  has  been  advocated,  while  conaiderable  benefit  is 
also  said  to  be  afforded  by  the  injection  into  the  bladder  of  an  emulsion  of 
iodoform  in  olive  oil,  tbree  or  four  times  a  day.  The  use  of  Instruments 
passed  into  the  bladder  is  to  be  avoided,  as  they  merely  cause  irritation  and 
aggravate  the  disease.  In  the  more  severe  coses  local  treatment  is  practicall' 
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limited  to  alleviating  sofTerlug  bj  opening,  scraping  out,  and  drainisg  tbe 
tuberculous  abscess,  and  by  adnuiustenDg  narcotic  druge  in  tbe  form  of 
suppositories.     Of  the  coDstitutional  treatment  aothing  need  be  said. 

(h)  Cyst'U  diseasea  of  the  prostate  are  very  uDCommon.  Of  retention 
cyat8  thete  are  two  varieties :  (1)  those  due  to  obstmction  of  the  excretory 
duct  of  the  proetatic  foUicIea,  and  (2)  thoae  caused  by  closure  of  tbe  orifice 
of  tbe  sinus  pocularis.  Beaides  tbese  there  are  bjdatid  cjsts  which  are  uot 
Btrictlf  prostatic,  havlng  their  origin  in  the  tissues  betweeD  the  bladder  and 
rectum,  ratber  tban  in  tbe  substance  of  the  gland.  Bj  their  proxiniit7 
they  may  cioeely  aimulate  prostatic  enlai^ment.  Tbese  cystic  conditioua 
are  of  pathological  interest,  but  Dot  of  much  climcal  importaoce,  ezcept  in 
BO  far  as  eoncretions  are  liable  to  form  in  them. 

(i)  Prostatic  concretione  are  verj  conunon  in  old  pereons.  When 
small  in  size  and  of  recent  formation  they  are  pale  in  colour,  but  if  large 
and  old  they  are  reddish  browB  or  black.  Tbey  vary  in  size,  some  being 
very  much  like  rounded  grains  of  sand,  T^bile  otbers  niay  be  as  large 
as  poppy  seeds.  They  are  round  or  oval  in  form,  and  sometimes  on  sectiou 
preaent  a  stratified  appearanee  and  posaess  a  central  cavity.  These  eon- 
cretions are  composed  of  organic  matter  derived  from  the  prostatic  secretion, 
and  give  the  reaction  of  amyloid  material  WbeD  old  they  mar  become 
calcified  and  invested  in  a  deposit  of  phosphate  and  carbonate  of  limo,  and 
then  form  prostatic  so-called  "  calculL'  Tbey  vary  in  number  from  a  few 
to  two  or  three  hundred  in  one  prostate,  and  some  by  passing  loto  the 
urethra  eacape  with  tbe  urine. 

They  rarely  cause  any  stfmptoms  unless  their  presence  givee  rise  to  in- 
flammation  of  the  gland.  In  a  few  instances,  hovever,  they  have  caused 
irritatioD  at  the  ueck  of  the  bladder,  hsematuria,  and  obstjruction  to  tbe  flow 
of  urine.  Wben  a  souud  is  passed  over  the  prostatic  urethra  a  creaking 
sensation  is  felt. 

Tbe  treatTMnt  consists  in  removing  the  calculi  witb  uretbral  forceps,  or, 
if  this  caonot  be  done,  by  a  median  perineal  incision,  čare  being  taken  to 
injure  tbe  gland  as  little  as  posaible.  This  operation  is  resorted  to  only 
when  the  calculi  are  numerous  or  large. 

Prurigo  and  Pruritus. 
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HiaroBlCAL  Note.— In  the  days  of  Willan,  aud  long  after,  the  word  Prurigo 
wa8  a  coUective  term  for  diflerent  itchtog  aSections  of  the  skin.  In  those  primi- 
tive  Bt^^B  of  pathological  knowledge  clasBiticatioD  could  onlj  be  made  by  refer- 
ence to  Buperacial  and  obvious  features.  Thua  an^  diaease  wtth  ao  eruption  of 
papules,  accompauied  bv  an  intolerable  sense  of  itchin^,  wa9  regarded  as  lichen.  or 
strophulus,  or  as  one  of  the  prurigos.  With  fine  insight  WillaQ  recogoised  that 
pruritus  waa  the  "  leadinff  circumataace  "  in  the  pruriginonB  affections.  These  he 
arran^ed  in  groups  whicli,  in  accordance  with  the  fasliion  of  the  titnes,  he  called 
"species,"  taking  for  his  distinguishing  mark  such  obvious  features  as  degree  of 
Beverity,  estent  of  the  disease,  and  the  period  of  life.  His  so-called  species  were 
P.  mitis,  P.  formicans,  P.  senilis,  P.  localiB,  and  he  ploced  them  ali  in  tne  order  of 
Papuhe.  The  view3  of  Willan  prevailed  in  EngUnd,  France,  and  Germany  autil 
Hebra  dismembered  the  order.  Hebra  admitted  as  prurigo  what  Willan  named 
P.  mitia  and  formican^  and  he  maintained  that  tbe  other  emptions  were  8imply 
the  result  of  itching  of  the  skin,  or  pruritua.  Id  the  Hebra  period  classificatton 
bad  begun  to  feel  the  influence  of  the  new  scieuce  of  patho](^y.  The  internal 
forms  of  eruptioDs  were  being  revealed  for  the  first  tirne.  Thua  m  respect  of  the 
lesion  of  prurigo  what  to  Winan  bad  been  merel;  a  papule,  became  to  Hebra  an 


Clinical  Gaocps  103 

Eliology 10* 

Tbeathent        ....     107 


,yCoogle 


PEURITUS  99 

intra-epidenuic  Cfst,  vhich  he  regarded  as  a  epecific  leaion,  and  the  actual  canse 
of  the  patient'B  euSering.  His  eKtraordinar^  experience  of  thia  disease,  the 
regularit;  with  which  the  sjinploiiiB  grouped  themselves  in  a  striking  chnical 
picture,  convinced  Hebra  that  this  diseose  wa9  to  be  r^arded  as  an  "eatitj,"  and 
to  be  eotirel;  aeparated  from  the  other  prurilic  aSectione.  The  force  of  Hebra's 
opiaioa  c&rried  the  daj  at  least  in  England  and  GerDiaoj.  Prurigo  became  an 
inde^endent  subatantive  disease,  and  pruritus  waB  defined  as  itchiug  line  maleria, 
and  itchiog  affections  provoked  hj  epizoa  were  nauied  after  the  parasite  whicli 


wa8  present.    This  is  the  current  oninion  in  Great  Britain  at  the  present  time^ 
though  Mr.  Hutchinson  has  strongly  protested  agains' 
l>eitiR  eae^  of  comprehenaion  and  is  free  from  mystery. 
Tne  third  period,  through  which  we  are  now  passing. 


rhe  third  period,  through  which  we  are  now  passing,  ma^  be  stjled  the  philoso- 
pbical,  and  is  dorainated  by  the  French  writers.  To  attenipt  to  give  even  a  sketch 
of  the  opinions  and  counter-opinions  of  Vidal,  Tenneson,  Tommasoli,  Brocq,  Besnier, 
Foulard,  Jacquet,  Neisser,  and  others,  would  demand  manj  pagea.  But  the 
volume  of  controversial  literature  is  evidence  that  the  old  hard  and  fast  lines  of 
definition  of  the  Hebra  period  are  breaking  down.  Modem  pathologf  is  half  a 
century  in  advance  of  the  daja  of  Rokitanskj.  Now  we  see  the  iolly  of  impounding 
diseases  within  fixed  circles  of  definition,  and  the  tendencj  of  the  scientific  nosologist 
to-dav  is  to  look  past  the  superficial  and  obvious  featurea  of  diseases  for  deeper 
and  deeper  resemblances  having  relation  to  tbeir  orimn,  From  this  results  the 
modem  arrangement  of  diseoses  into  natural  terifs,  Thus  the  French  writer3,  in 
endeavouring  to  establisb  a  natural  prurigo  seriea,  are  quite  in  touch  with  the 
špirit  of  the  tiines.  The  growth  of  our  clinical  knowledge,  thev  saj,  has  brought 
to  light  manj  cases  of  atypical  varieties  of  prurigo  Hebne,  ana  cases  vhich  have 
very  little  superficial  resemblance  to  prurigo,  but  which  present  points  of  deeper 
rešeni blonce.  They  maintain  that  the  prungo  of  Hebra  is  not  an  entitj,  but  a 
syniptoni  group  which  stands  out  in  bold  relief  amid  other  groups  less  regular  in 
form,  and  of  lower  degrees  of  conatancy,  Those  vho  take  this  view  regard  the 
ertiption  on  the  skin  in  aH  varieties  of  prurigo  and  pruritus  as  merelv  reactions  of 
the  integument  to  traumatism,  or  to  accidental  microbic  infection.  This  has  beea 
Btronglj  insifited  upon  by  Besnier  and  Brocq  in  France,  by  Hutchinson  in  England, 
aud  by  Touton  of  Wiesbaden.  On  the  other  hand,  Tommasoli  regards  the  firm 
sero-jiapule,  or  as  we  should  saj,  the  cjstic  papule,  as  the  essential  lesion  of 
prungo.  For  this  reason  he  exc)udes  from  the  prurigo  series  the  lichenified  forms 
of  Brocq.  But  whoever  holda  this  opinion  is  logicalTy  bound  to  accept  the  infer- 
enoe,  namelj,  that  the  cystic  papule  is  antecedent  to  the  pruritus,  and,  in  short, 
the  actu&l  cause  of  tlie  disease  and  of  the  patient's  Gufferin^e,  Further,  if  the 
lesion  is  specitic  its  formation-  should  follow  a  definite  routine,  and  the  micro- 
scopista  vrould,  in  the  main,  agree  as  to  its  form  and  character.  Tliis,  however, 
is  not  the  čase.  Scarcely  two  histologists  agree  in  their  results  (see  Anatomf  of 
Prurigo,  p.  104).  The  cjstic  papule  of  pruri^  ia  frequently  found  in  eczema. 
Again,  cases  of  prurigo  occur  as  shown  by  Neisser,  in  which  prurigo  be^ns  with 
urticarial  lesions  and  not  with  the  sero-papuie.  Jacguet  haa  proved  expenraentally 
that  prui'iginouB  lesions  may  complete!y  disappear,  simplj  by  ejccluding  them  from 
ali  exterior  influences,  whileatthe  same  time  the  pruritus  persists.  In  the  light  of 
this  evidence  we  can  only  conclude  with  Besnier  and  Brocq  that  the  eruptions  on 
the  skin  in  prurigo  and  allied  diaorders  do  not  form  an  essential  pait  of  the 
disease,  but  are  nierelj  the  reaction  of  the  iutegument  to  traumatic  influences. 
Our  knovledge  of  these  auto-trau matic  lesions,  or  traumatidee  as  I  have  ventured 
to  call  them  (see  p.  101),  haa  been  advauced  by  Brocq,  who  in  1801  lectured  on  the 
"theorj  of  lichenification  "  (p.  102). 

Beyond  this  point  we  enter  on  more  debatable  ground,  whether  we  should 
follov  Besnier's  arrangement  into  four  groups,  each  labelled  Prungo  diatk^sigtu, 
and  diSering  according  to  the  objective  mode  of  cutaneous  reaction,  or  Brocq's 
four  varieties  of  N^-odtrmU«,  is  a  matter  for  the  future  to  decide.  In  the  present 
articie  I  have  treated  Prurigo  Hebr<g  os  a  sjmptom  group.  I  recognise  the  esist- 
eoce  of  other  groups  belonging  to  the  same  senes.  But  the  arrangeme 
is  categoric&l  ratfaer  than  scientific. 

General  Characters  of  the  Prurigo  Series 

Before  any  diseaAe  ean  be  admitted  ioto  the  prurigo  seriea  it  i 
that  it  poH6es8  the  following  chaiacters : — The  aflection  of  the 
lirst  be  htent.    Without  giving  any  eriiptive  sign  the  skin  of  the 
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falls  into  a  certain  8tate,  of  which  the  first  Bjmptom  is  a  sensation  of  itching 
or  pruritu8,this  being  foIlowed  by  moderat©,or  inunoderate,  bodilj  excitenieiit 
(scratching),  which  provokes  traumatic  lesions  in  the  ekin. 

Prtiritua. — To  the  que8tion,  What  is  pruritua?  the  phyaiol(^t8  of  to-day 
can  give  no  certain  anBwer.  Indeed,  what  Uttle  infonnation  we  pc^aess  is 
the  result  of  introapection  based  on  a  few  facts  culled  irom  common  ex' 
petience.  In  order  to  awaken  this  aensation  we  oalj  need  to  touch  the 
Burface  with  the  point  of  some  delicate  object,  such  as  a  hair  or  the  barb  of 
a  feather.  Phjsiologiata  have  elicited  the  fact  that  thie  property  is  not 
eqiially  distributed  ali  over  the  Burface.  Thus,  if  the  back  of  the  hand  be 
touebed  lightly  with  the  point  of  a  hair,  BCarcely  aiiy  aensation  of  itching 
is  provoked,  but  if  the  side  of  the  noše  be  touched  in  like  manner  tbere 
in8tantly  arises  a  atrong  sense  of  itching.  And,  what  is  very  curious,  thia 
aensation  persists  for  an  appreciable  interval  of  time  after  the  irritating 
object  bas  been  withdrawu.  The  aensation  ia  rapidly  followed  by  a  con- 
siderable  amouut  of  bodily  excitement.  The  magnitnde  of  this  eseitement 
is  out  of  ali  proportion  to  the  dehcate  and  feeble  stimulus  which  provoked 
it.  The  escitement  runs  to  a  crisia  coinmonly  called  acratching.  After 
this  there  ia  a  sudden  abatement  of  the  aensation. 

Thus  the  word  pruritus  connotes  not  merely  a  sensation,  but  a  seriee  of 
proceases  beginning  in  some  latent  changes  in  the  surface  of  the  skia  and 
ending  in  scratching.  These  are  not  of  □eceBsity  morbid  proceases.  Itching 
is  a  property  of  the  skin,  and  ia  to  be  regarded  as  one  of  the  common  sensa- 
tiona  peculiar  to  the  integument  of  aH  wann-blooded  animals.  As  Prof. 
Bronsou  (1)  pointa  out  in  his  admirable  eBsay  on  the  Sensation  of  Itching, 
pruritus  is  closely  associated  with  the  animal  sense  of  contact.  He  affirma 
tliat  the  sensations  originating  in  the  surface  of  the  akin,  that  is,  in  the 
epidermis,  are  of  a  low  order.  They  fail  to  convey  to  the  mind  any  definite 
perceptive  ideas  regarding  the  propertiea  of  the  thing  that  touches  the  surface. 

This  is  evidence  that  the  sensatiou  of  itching  starta  in  the  undiSer- 
entiated  nerves  of  the  epidermis,  and  proceeda  to  the  apinal  eord  without 
throwing  into  action  the  deeper  specialised  sense  organe  of  tlie  skin.  No 
fact  of  common  observation  or  in  cutaneoua  pathology  contravenes  this  con- 
clusion,  80  we  may  take  it  for  granted  that  tke  seai  of  pruritus  is  tke 
epidermis. 

Phyaiology  bas  not  yet  given  ub  a  8atisfactory  reason  for  the  muscular 
excitement  whicli  foUowa  the  pruritic  stimulation  of  the  free  nerve  ends. 
Bronsou  and  Fayne  explaiu  it  by  the  vagueness  of  the  atimulatiou  and  the 
involuntary  desire  to  subatitute  "  an  effective  energy  for  an  ineffective 
vezation  "  (Bronson).  It  caunot  be  denied  that  the  act  of  scratching  is 
apparentli/  directed  to  a  certain  end,  and  so  far  we  can  Bay  that  a  vague 
conception  is  usually  associated  with  pruritus.  But  vhen  a  man  who  is 
asleep,  or  even  comatosed,  tears  at  his  skin,  it  is  obvious  that  neither 
conceptions  and  desires,  nor  any  other  psychologicaI  act,  have  anything  to 
do  with  his  pruritus. 

To  pursue  this  guestion  further  would  only  lead  on  into  metaphjBica. 
It  is  wiaer  to  wait  until  phyaiology  fumiahee  us  with  some  definite  iacta. 

The  Causation  of  the  Prdbitic  State 

It  cannot  be  insisted  on  too  much  that  pruritus  is  the  aymptom  and 
not  the  diaeaae.  The  real  disease  underlying  ali  the  prurigoa  ia  latent. 
Of  itself  it  produces  no  leaion ;  it  roiises  no  cellular  reaction,  and  no  in- 
fiammation.    Our  ignorance  of  it  is  profound,  therefore  we  WTite  of  it  in 
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terms  of  wide  generality  and  ofteu  of  vague  and  inexact  meaning.  It 
begins  insidiousljr,  and  grow8  with  the  iudividual;  often  it  is  the  only 
simptom,  and  the  patients  make  no  complaint  of  ill-health.  The  bodiIy 
functioDs  so  far  as  we  cau  detect  may  be  in  no  way  distiirbed.  It  soine- 
times  occure  along  with  other  sjTnptoms,  forming  what  we  may  call  in- 
definite  cases.  A^ain,  it  may  be  aesociated  with  pronouneed  diseaBea  of 
certain  organs,  for  ezample,  obstructive  jaundic&  It  may  assert  iteelf  in 
gout,  in  uriernia,  and  in  Graves'  diseaae.  I  have  known  it  to  be  the  most 
distresaing  8ymptom  in  general  Ijmphadenoma,  No  period  of  life  is  eiempt 
from  it.  In  that  partieular  manifestation  of  the  pruritic  state  whicli  we  call 
prurigo  HebrsB  it  begins  in  infancj  or  earlj  childhood.  It  certaintj  assumes 
new  aspects  at  different  ages.  The  form  of  an  adult  prurigo  ia  geaerally 
different  &om  that  of  the  child,  whiJe  often  in  old  age  the  pruritic  state  is 
leeionless.  Some  varieties  are  met  with  oiily  among  the  very  poor,  but  the 
well  fed  are  not  exempt.  Of  temperamenta  it  may  be  said  that  the  neurotic 
are  prone  to  it,  but  some  bad  forma  are  associated  with  what  we  call  the 
Btnunous,  and  the  French  the  lymphatic  temperament.  But  out  of  ali 
this  uncertaintj  we  can  at  least  fix  tbia  general  truth,  nam6ly,  that  a  pruritic 
state  springs  from  antacedents  which  do  not  follow  any  routine  track.  Like 
fever,  it  is  a  perturbation  of  wide  generality  from  which  no  warm-blooded 
animal  is  exempt 

According  to  Besnier  (2)  the  main  pathological  conditiou  of  the  prurigos 
lies  in  the  adulteration  of  the  blood,  or  of  the  lymph,  or  of  the  intercellular 
fluids.  This  adulteration  be  believes  to  be  autonomous.  That  the  stimulus 
which  proTokes  tbe  sensatiou  of  itching  is  chemical  in  its  nature  receivee 
the  Bupport  of  the  eminent  phjBiologist  Prof.  Kie80w.^ 

TVte  Con6tquejtces  of  the  Pruritic  State ;  Traumatides. — For  couvenience 
of  desoriptioa  we  maj  divide  these  into  (1)  Cutaneous,  and  (2)  General,  or 
thoee  which  relate  to  the  healtb  of  the  individuaL 

1.  Cutaneous. — To  save  repetition,  and  for  brevity  sake,  I  propose  to 
epeak  coUectively  of  these  scratch  lesioos  of  the  skin  as  traumatides. 

It  is  tbe  merit  of  the  modem  French  school  of  dermatolc^te  that  they 
have  inaieted  on  the  fact  that  the  easential  diseaae  of  the  prurigos  ib  latent. 
By  this  is  meant  that  the  skin  of  an  individual  may  giadually  fall  into 
certain  pathological  states  of  nutrition,  and  at  the  same  time  give  no  objec- 
tive  sign  of  it  until  provoked  to  do  so  hy  scratching.  Then  a  variety  of 
lesiona  arise.  According  to  Besnier  and  Brocq  the  form  of  the  lesion  is 
not  controlled  hy  tbe  scratching,  but  by  the  individual  himself.  Trauma- 
tides are  in  themselves  banal,  and  possess  no  &xed  anatomical  cbaracter. 
Their  importance  is  derived  from  the  tact  that  theif  indicate  the  state  of 
nutrition  of  the  skin  at  the  time  of  the  traumatism.  The  following  trauma- 
tides  have  been  obserred : — 

(1)  Wbeals. — Urticarial  lesion  may  be  regarded  aa  traumatides.  They 
occur  most  readily  in  infants  and  children,  and  indicate  a  state  of  tension 
in  the  vaso-muscles  (probably  veins)  which  when  stimulated  contract 
BpaBmodicalIy. 

(2)  Scalff  spoti ;  these  are  due  to  the  loosening  of  tbe  homy  epidermis. 

(3)  £xcoriated  red  spots  are  formed  by  tearing  fragmenta  of  the  hard 
epidermis  from  the  underlying  soft  epidermis. 

(4)  Vesico-papules  or  cystic  papules. — These  are  common  in  childhood, 
adolescence,  and  in  adulte,  but  not  so  frequent  in  the  aged.  They  are  due 
to  the  forming  of  cystic  cavities,  with  fluid  contents,  in  the  epitheuum. 

(5)  Broad  hemispkerical  smoli  nodides,  pale  at  first,  but  later  hecoming 

'  This  opinion  nas  coovejred  io  >  letter  bvm  Prof.  Kiesov  to  the  nriter. 
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red.     These  are  characteristic  of  prurigo  Hebtte.     They  ara  due  to  the 
formation  of  cystic  cavitiea,  but  Bituated  deeper  beueath  tbe  boTny  lajer. 

(6)  Torn  papules  bearing  at  tbeir  auminila  a  minute  blood  Bcab. — These 
are  the  comrnoneet  of  ali  traumatidea,  and  aie  met  with  in  persona  of  ali 
agea     They  are  a  varietj  of  the  cjstic  papule. 

(7)  Pustulea,  auperficial  abBcesaea,  and  boilB.  —  These  are  the  conee- 
quence  of  microbic  infectioo.  They  are  most  readily  formed  in  peraons 
of  Btnimous  temperament.  Individuals  of  this  claaa  are  distinguished  by 
tbick,  eoaree  skin,  with  large  aebacooua  follicles.  The  lipa  are  ueuall/  thick 
("  Ijmphatic  ")  and  tbe  ejelids  thickened. 

(8)  "  Lichenification." ' — Brocq  (3)  wa8  tbe  firet  to  give  us  in  1891  an 
exact  description  of  tbie  form  of  traumatide.  "  When,"  says  thia  authority, "  a 
person  who  is  predisposed,  and  the  predieposition  is  indispensable,  repeatodly 
Bcratcbes  some  circumseribed  patch  of  skin  which  is  the  seat  of  pmritua,  it 
may  determine  more  'or  less  quickly  certain  morbid  chaoges.  Tbe  dcin 
thickens,  becomea  hard  and  rugose,  the  papillee  hypertropby  a&d  groups  of 
hypertropbied  papillEe  produce  papules  of  irregolar  and  unequal  aize.  The 
normal  folds  and  surface  markings  may  be  esaggerated,  forming  a  aort  of 
quadrilateral  mesh.  The  integument  is  more  or  leas  infiltrated,  and  baa 
lost  its  Buppleneaa  and  norm^  consistence."  To  this  alteration  of  skin 
Brocq  gave  the  name  "  UcbenlGcation."  WheQ  this  LLchenification  arises  in 
a  skin  apparently  healthy  it  is  termed  primary  lichenification.  Far  more 
frequently  it  is  secondai7  to  some  previons  eniption,  auch  as  eczema  or 
lichen  planus. 

The  rapidity  witb  whicb,  in  some  cases,  lai^  islands  of  pigmented 
and  indurated,  or  "  licbenilied,"  tissue  may  arise  in  a  circumscribed  area, 
wbicb  is  tbe  seat  of  pruritus,  witbout  any  previous  sigas  of  abnonnality,  is 
one  of  the  strongeat  proofa  that  the  nutritional  state  of  the  akin  may 
deviate  conaiderably  from  the  normal  without  giving  any  spontaneona 
eruptive  Bymptom.  This  form  of  traumatide  is  met  with  in  neurotic 
persons,  and  may  be  associated  with  jaundice.  It  sometimes  foUow8  mental 
shock  or  states  of  mental  worry  and  depreasion. 

(9)  Eczematiaation. — Besnier  has  applied  this  term  to  patches  of  super- 
ficiaJ  inflammation  presenting  ali  the  polymorphic  cbaracters  of  eczema, 
namely,  hyper£emia,  vesication,  oozing,  deBquamation,  and  suppuration. 

(10)  Pigmentation. 

(11)  General  dryness  of  tbe  surfaca 

General  Consbqdknce8  of  thb  Pruritic  State 
If  we  are  to  judge  of  the  importance  of  a  patbolc^cal  conditios  by 
tbe  greatneas  of  the  consequeucea  which  proceed  from  it,  there  are  few  more 
important  than  tbose  of  wbich  pruritus  is  the  ajmptom.  If  tbe  itcblng  ia 
severe  tbe  senae  of  torment  replaces  every  other  conaideration.  To  work 
is  impossible,  and  to  sleep  no  lesa  so.  The  power  of  concentration  is 
WBakened,  and  with  loss  of  control  there  is  developed  an  irritable  temper. 
The  unfortunate  peraon  ialls  into  a  "  nervous  condition."  The  approach  of 
night  brings  no  promiae  of  relief,  for  sleep  whicb  subdues  pain  has  no 
power  to  arrest  pruritua  Tbe  disturbance  in  the  peripheral  nerves  and  the 
spinal  excitement  stili  goes  on.  Too  often  tbe  patient  ia  sleepless,  and 
makes  frantic  efforta  to  relieve  hia  torment  by  tearing  at  tbe  skin.  Should 
this  continue  witbout  intermiasion  it  would  8peedily  end  in  madneas,  but 

'  Beanier  prefera  the  term  licheniMtion.  Primuy  Ucbemficktioii  of  Brocq.JBc<]uet  oorre- 
sponds  to  Vidal'«  lichen  sinipUi  chronicm  circumscriptiia,  a  term  wbicb,  even  in  France,  will 
Boou  be  obeotete. 
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the  irritation  is  mtermittent  and  paroiTamal,  and  in  the  calm  interTals  be 
recovers  to  some  extent  If  the  piuritus  is  acute  sod  temporarj,  or  even 
if  it  is  chronic,  provided  it  is  not  of  a  seveie  chsracter,  the  general  Btate 
of  nutrition  may  even  be  good  (Hebra).  But  in  manj  caaes  the  entire 
natrition  of  the  body  sufiTera,  and  this  is  geuerallj  obeeired  in  neurotic 
adolts.  The  miserj  of  these  unfortuoate  persons  is  increased  bj  their 
eocial  oetracism.  Pain  wina  aympathy,  but  pruritus  only  aveiaicn  and 
onno^ance.  In  childhood  he  is  scolded  by  hia  teachera  and  jeered  at  bj  his 
aohoolfellowB,  and  later  in  Ufe  he  comes  to  be  avoided  as  an  object  of 
contagion,  since  the  act  of  scratching  is  always  suggestive  of  paraaites. 
ThuB  the  whole  life  of  the  snflerer  is  dominated  by  his  complaint,  hia  lot 
is  isolation,  and  we  need  not  vonder  if  it  drifts  into  melancholia,  or 
termina teB  in  siiicide. 

CUMICAL  GbOUPS   in   THE   PrUSIGO   SeBIES 

In  sketchiog  the  general  charaoter  of  the  pnirigo  series  it  wa8  pointed 
out  that  the  essential  diseasa  underljing  ali  forma  of  pnirigo  and  praiitUB 
is  Bome  latent  chauge  in  the  nutrition  of  the  skin,  which  is  accompanied  by 
an  intermittent  and  parosjBinal  sensation  of  itching,  and  later  by  the 
appearance  of  traumatides  or  scratch  leaiona.  The  preseot  imperfect  state 
of  our  knowIedge  of  the  pathology  of  the  pruritic  states  forbids  us  even  to 
attempt  a  scientific  clasBi£cation  of  these  dlsordera  Ali  we  can  do  is  to 
arrange  our  caaes  into  groups,  according  to  circumstanceB  whioh  seem  to  us 
more  or  lesa  atriking.  The  result  of  the  arrangemeut  is  merely  a  oatalc^e 
of  cases,  and  is  not  to  be  regarded  as  a  natural  claasification, 

Pbubigo  Hkbr«. — Prurittis  in  badlif  nourished  ChUdren,  followed  by 
pronouneed  malnutrition  of  tke  Shin  and  severe  travmiatides,  eontinuing 
more  or  leas  thTough  Life. — According  to  Hebra  the  disease  begins  in  infancy 
and  continueB  throughout  life.  The  earliest  objective  ejmptom  is  that  of 
eubepidermic  papales,  whicb  form  iu  ali  parts  of  the  body  Burface,  ezcept 
in  the  akin  covering  the  bends  of  the  joints.  The  face,  throat,  and  neck 
are  iarely  afiected  to  any  extent.  The  papuleB  are  isolated,  and  inciease  in 
number  in  the  1ower  limba.  In  long-continued  caaes  the  wbole  nutrition 
of  the  skin  suffers.  It  becomes  ban^  and  rough  to  the  toucb,  of  thicker 
consiBtence  and  of  darker  complexioQ  thao  in  health.  The  itching  is  more 
or  lesa  coustant,  hut  subjeot  to  exacerbatioD  and  parozysm,  especiallj  at 
night.  Hebra  firmly  maintained  that  the  aubepidermic  papule  was  tbe 
essential  part  of  the  diaeaae,  and  that  it  vas  tbe  inevitable  antecedent  of 
th^itcbing.  This  by  many  JB  cottBidered  doubtful,  and  tbe  evidence  points 
rather  to  the  leaion  being  8econdary  to  the  scratching.  In  coDBeqnence  of 
Boratching  the  akin  over  the  papules  becomea  reddened  and  eicoriated,  and 
tbe  papules  discharge  a  fluid  which  dries  into  a  acab.  If  the  leaioos  belovr 
tbe  koee  are  numerous  tbe  inguinal  glanda  inflame  and  become  enlai^ed, 
forming  the  ao-called  prurigo  bubo.  When  the  disease  is  fally  eetabliahed 
the  general  aspect  of  tbe  patient  is  highlj  characteristic.  Wben  he  is 
stripped  for  ezamination  we  notica  that  there  is  a  cluatering  of  the  leaions 
chie8y  below  the  hipe,  the  mazimum  development  being  reacbed  belovr  the 
kneea.  As  the  dieease  ascenda  it  becomes  feebler,  and  the  leaions  more 
mdelj  ecattered,  till  they  cease  on  the  neck  and  face.  The  general  type 
of  nutrition  is  commonly  atrumous  or  "  lymphatie,"  The  leaion  moat  in 
evidence  is  tbe  tom,  acabbed,  broad,  hemispherical  papule,  often  intermized 
with   ecthymatouB  pustules;   in   some  cases  with   patches  of  infiltrated 
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Xltiology. — The  oausation  of  pmrigo  is  unknown.  We  buow  of  no 
initant  which  can  produce  it.  It  commonly  appears  during  iQfancy,  but, 
acoording  to  Neieser  and  Ehlers  (4),  it  maj  or^^inate  later  in  life.  According 
to  the  latter  of  theae  authoritieB  the  date  of  onaet  varies  from  a  few  dajs  to 
twenty-imie  jeare  of  age,  the  average  of  207  cases  being  five  and  a  half 
yeara  Hebra  maintaiued  that  prurigo  wa8  never  congenital ;  Ehlere, 
however,  believes  hereditj  playB  an  importaDt  part  in  ita  causation.  "  It 
occurs,"  sajB  Hebra  (5),  "  abnoBt  exclu8ively  in  poor  Bubjecta  and  those  iU- 
nourished  in  cbildhood,  and  so  most  often  in  foundlings  and  beggais' 
children.  Those  who  have  enjoyed  a  good  phyaical  education  in  early  youth, 
and  have  alw8y3  been  properly  fed  according  to  their  age,  sufTer  very  rarely 
indeed  irom  prurigo."  The  prurigo  of  Hebra  haa  curiotis  ge(^;raphical 
relationa.  In  point  of  frequency  Vienna  seems  to  be  the  headquarter8  of 
the  disease,  and  this  Gity  is  the  centre  of  a  miaed  population  of  Austriians, 
Germana,  Tyrole8e,  Slavonians,  Hungarians,  Jew8,  Italians,  etc.  It  has 
been  noticed  that  the  ofispring  of  sufTerers  emigrating  from  Vienna  to 
a  coiintry  where  the  conditions  of  life  are  easier  and  more  vholeeonte,  do 
but  rarelj  manifest  the  particular  group  of  sjmptoms  whicb  have  been 
described  above.  Professor  James  C.  White  (6),  of  Boston  (U.S.  A.),  haa  made 
a  careful  stndy  of  the  non-prevalent  distribution  of  "prurigo"  in  the 
United  States.  It  appeara  that  prurigo  ia  an  almoat  unknown  disease 
among  the  American  people  aa  a  whole,  and  it  is  ODly  rarely  observed  in 
immigranta  from  European  couatriee,  and  in  their  descendants. 

Anatomi/. — Hebra  and  Simon  regarded  the  elementary  lesion  of  prurigo 
as  a  apecies  of  vesicle.  Kapoai  regards  it  aa  analogous  to  the  papule  of 
eczema.  According  to  Riehl  they  are  similar  to  the  papules  of  urticaria. 
Vidal  conaidered  them  to  be  analogous  to  the  papules  of  Uchen.  Wedl  and 
Neumanu  believe  that  they  are  the  product  of  exudation  into  the  cutis. 
Auspitz  and  Caspary  consider  that  they  are  the  reault  of  proliferation  of  the 
rete  Malpigbii.  Leloir  found  the  prurigo  nodule  to  be  associated  with  a 
cavity  formation  in  the  prickle  layer.  According  to  this  authority  the 
cysts  are  formed  by  the  destruction  of  prickle  cells  and  not  by  exudation. 
The  cyats  enlarge,  but  never  invade  the  homy  layer.  Kromayer  found 
minute  cjsts  in  the  homy  layer,  and  accompanied  by  hypertrophy  of  the 
epidermis,  with  some  celi  infiltration  in  the  upper  part  of  the  cutis. 
Epidermic  cyBta  have  also  been  noted  by  Campana  and  BonfiglL  Prurigo 
papulee  a  few  hours  old  have  been  eiamined  by  Darier.  He  found  the 
leaions  to  consist  of  an  area  of  colloid  degeneration  in  the  epidermis 
surrounded  by  signa  of  acute  inflammation,  namely,  cedema,  vesication, 
and  Ieucocytosia.  According  to  Du  Mesnil  the  pTimary  anatomical  change 
ia  the  thickening  of  the  epidermis,  which  leada  to  the  retention  of  Bweat  in 
the  sudoriparoua  ducts,  and  so  to  the  formation  of  cy8ta.  Theae  varied  and 
contradictotj  opinions  are  of  themselves  quite  sufBcient  proof  that  the 
leaions  of  prurigo  are  banal,  and  have  no  definite  anatomical  character. 

Diagnosis. — Prurigo  Hebne  being  a  rounded  and  complete  8ymptom 
group,  diagnoBia  depends  on  our  acc[uiring  a  general  impression  of  the 
diseaBe  ratner  than  upon  the  detection  of  minute  detail&  The  diaeases 
with  which  it  nmy  be  confounded  are  those  in  which  itchiug  is  a  leading 
feature.  lu  every  suppoaed  čase  an  ezamination  for  parasites  should  be 
made,  for  the  presence  of  epizoa  alters  both  the  prognosis  and  the  treat- 
ment.  The  distinction  between  pruritua  and  prurigo,  in  the  broadeBt  sense 
of  the  term,  ia  perhapa  more  academic  than  scientific.  The  essential  baais 
of  every  čase  of  prurigo  is  pruritus,  that  is,  a  tormenting  sense  of  itching. 
For   convenience'   sake   we   separate   the   terma,   and    employ   the   name 


,yCoogle 


PRURITUS  105 

"prurigo"  where  the  BubjectiTe  and  objective  Bymplom3  are  grouped  in 
a  oertain  way. 

Scabies  is  diatingulabed  from  pnirigo  hj  the  detection  of  burrovrs,  or 
the  acari,  and  algo  bj  the  hietor^  and  nature  and  grouplng  of  the  lesioDB. 
ChTonic  uzevM  \a  not  accompaoied  by  the  degeneration  in  the  nutrition  of 
the  integument,  nor  hj  the  acattered,  tom  hemispherical  papules  which  are 
characteristic  of  piurigo.  In  chronic  pediculosis  the  leaions  are  chiefly  on 
the  baok  between  the  BhouldetB,  and  the  pigmeutation  of  the  skin  is  usuallj 
marked.    The  esamination  of  the  clothes  wiU  generali^  decide  the  que8tion. 

Prognotis. — 1.  Hebra  regarded  the  disease  as  hopeleBsly  inevitable.  Ehlere 
found  improvement  after  puberty.  It  aeeme  certain  that  unless  the 
circumstances  of  the  patieut  can  be  greatlj  improved  no  bope  can  be 
looked  for.  The  diBease,  however,  ia  subject  to  remission.  Diiring  the 
Bummer  months  Hebra  noted  a  considerable  amelioration  of  the  STmptoms, 
the  diseaee  being  alwaya  »orse  in  winter. 

2.  Pruritua  folloioed  bt/  urticarial  traumalides  occvrring  at  ali  perioda 
o/  li/e,  but  more  freguentlj/  in  itij'ant8  and  children. — This  mil  be  discuBsed 
under  the  head  of  Urticaria,  but  I  believe  tbat  the  proper  nosological  plače 
of  tbiB  claas  of  disorder  ia  in  the  pmrigo  series. 

3.  Pruritm  ieginning  in  adiut  li/e  arul  foUoived  ly  traumatides  of  the 
nature  of  torn  papules  skovring  no  tendenci/  to  aggregate  by  fusion,  and 
acattered  diacretdy,  especially  over  the  exten.sor  miface  (^  the  liviba.  {Prurigo 
simplez,  Brocq.     P.  temporaria,  Tommasoli) 

(1)  Aeute  Form. — Accordiog  UiBrocq(10)  theonset  israthersudden,  but 
without  constitutional  diBturbaiice.  The  eruption  takes  the  form  of  firm, 
Bolid,  red  papules,  often  tom  at  the  eummits  and  tipped  with  a  minute  Bcab. 
The  Bkin  is  in  the  urticarial  condition,  and  wheal8  ma^  be  present.  The 
papules,  which  are  alvrsjs  discrete  and  never  fused  into  patches,  are  dis- 
tributed  chieflj  over  the  estensor  aurfaces  of  the  limbs,  eapeciallj  the 
forearma,  elbowB,  kDees,  and  dorsal  surfacea  of  hands  and  fingers.  The  flezor 
Burfaoes  of  the  limba  and  the  benda  of  the  big  joints  are  free,  or  only  Tery 
8lightly  affect«d.  The  disease  runa  a  course  of  from  two  to  eight  'weeks, 
and  ends  in  iecovery.  Belapses  are  frequent.  lichenifioation  and  eczema* 
tisation  are  not  met  with  in  thia  variety.  According  to  Darier,  the  papulea 
of  F.  Bimplex  have  the  aame  anatomical  character  aB  the  papules  of  prurigo 
of  Hebra.  This  variety  is  practically  ideutical  with  lichen  urticatuB  of 
children. 

(2)  Chronit  Form. — Objectively  indiatinguishable  from  the  acute  form, 
but  continuing  for  montbs  or  yeara.  Both  these  varieties  are  apt  to  occur 
in  highly  neurotic  peraons. 

4.  Pruritua  foltoioed  by  traumatides  aecoTidarg  to  mentol  ahock. — Many 
cases  are  now  recorded  in  which  a  audden  mental  ahock  or  great  grief  bas 
been  followed  by  pruritus.  The  traumatides  are  not  always  of  the  same 
character.  In  some  casea  the  leaiona  take  a  diBtinctiy  licheu  planua  form. 
In  Bome  of  these  caaes  the  pruritua  may  be  local  instead  of  general. 

5.  Pruritua  vnth  traumatides  recurring  in  succeasive  vnntera  (P. 
hiemtUis,  Duhring). — Thi«  clasB  of  caae,  deacribed  by  Prof.  Duhring  of  Phila- 
delpbia  under  the  name  of  Pruritus  hiemalis,  ia  characteriaed  by  the  fact 
tbat  the  pruritua  occurs  only  in  the  cold  weather  As  a  rule  it  appears 
between  October  and  January,  and  diaappears  in  April  or  May.  The 
whoIe  bodj  may  be  affected,  but  generally  it  ia  worse  on  the  exteasor 
flurfftces  of  the  Umbs,  espeoiaUy  on  the  tlugbs.  The  itching  is  worBe  on 
going  to  bed  and  on  riaing  in  the  moming,  and  leas  troublesome  in  the 
midcUe  of  the  day.     The  traumatidea  are  not  prooounced  in  character,  but 
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the  akin  may  become  rough,  ascomted,  aud  niaiked  hy  eciittered,  tom 
papulea.  Pereons  who  eu^  from  tbis  form  of  pniritue  have  Bometimea 
remarkablj  dty  ekiiis.  Accordiug  to  Corlett  (11),  the  state  of  the  general 
health  haa  no  appreciable  efTect  on  the  pruritus.  Local  uritation  of  clothee 
ma^  aggravate,  but  does  not  produce  it.  He  believes  that  the  meteoro- 
logical  conditiona  moBt  apt  to  provoke  the  pnirituB  are  a  low  temperature, 
low  humiditj,  with  N,W.  winds.  The  greater  the  velocity  of  wind  the 
greater  the  pnirituB. 

6.  Pruritus  followed  by  traumaiides  recurriiig  in  successive  sumtiurs. — 
These  caaea  aie  rarer,  but  individuals  exiat  who  are  more  sensitive  to  heat 
than  to  cold,  and  whoBe  pruritus  disappears  in  the  winter  to  reappear  in  the 
aummer. 

7.  Pruritus  follomng  pregnancy  and  menstruation  may  be  local  or 
general  In  certaic  womeQ  it  occurs  with  each  pregnancy  and  subaides 
after  deliver^.  There  is  nothing  to  diatinguish  it  from  other  forma  of 
pruritus  except  its  asaociation  with  the  phyaiological  eventa  of  pregnancy 
and  menstruation. 

8.  Pruritus  unlk  pronounced  and  multiform  traumatides  concurrent 
toitk  jaundice,  v/r(emia,  diabetes,  or  intestinal  haeterial  toxiemia. — Accord- 
ing  to  Beanier,  the  immediate  irritant  ia  not  the  bile  pigmenta,  urea,  or 
augar,  but  aome  irritant  liberated  bj  these  agents.  There  ie  some  cou- 
dition  of  which  we  are  ignorant,  for  there  are  man;  cases  of  jaundice, 
ursemia,  and  diabetes  in  which  no  itching  occurs.  Objectivelj  thia  group  is 
characterised  by  traumatides  of  the  nature  of  lichenifioation  aod  eczema- 


9.  Pruritus  untkout  traumatides  in  the  aged  {P.  senilis). — These  cases 
are  characterised  by  the  fact  that  scratching  does  not  produce  trauinatides, 
or  at  moat  onlj  a  few  elight  leaions.  It  is  supposed  to  be  due  to  atrophic 
degeneration  of  the  akin.  In  some  cases  it  is  associated  witb  lithEemia, 
obstructive  jaundice,  chronic  Bright'a  disease,  and  diabetes  mellitus.  TVhen 
pniritua  becomea  establiahed  in  old  people  it  is  incurable. 

10.  Pruritus  affecting  restrieted  areas  {P.  localis). — It  ia  a  good  rule  to 
aseume  that  ali  local  forms  of  pruritus  are  due  to  local  causes  until  proved 
not  to  be  so. 

(L)  P.  vulva;  in  ckildren  ia  often  reflected  from  the  rectum,  due  to  the 
irritatiou  of  ascarides. 

(ii)  P.  vulvm  in  adults  may  be  provoked  by  saccharine  urine,  or  acrid 
vaginal  discharges.  It  may  be  a  preraomtory  symptom  of  carcinoma  uteri 
(Kaposi).  Ia  many  cases  we  entirely  fail  to  discover  any  cause.  Some 
persona  have  a  nervoua  hiatory.  One  of  iny  patienta  preaented  the  followiDg 
family  hifltory :  two  brothers  were  inaane,  the  father  wa8  "  pecuhar,"  and 
had  been  afHicted  with  sesual  iocompetencj ;  the  patemal  grandfather  waB 
at  one  tirne  insane ;  the  mother,  now  living,  is  highly  neurotic,  and  would 
be  described  in  80ciety  as  an  "  oddity,"  The  itching  affects  the  labiEe  and 
the  clitoris,  and  often  the  lower  part  of  the  vagina,  Prolonged  scratching 
is  apt  to  lead  to  great  induration  of  the  parta,  and  to  the  formation  of 
papules.  But  in  other  cases  traumatides  may  be  abaent,  or  the  labite  ]nay 
be  8Ughtly  hypericmic  and  excoriated.  Pruritus  in  thia  region  is  apt  to 
produce  depression  of  špirita.  According  to  Bronson  it  may  be  associated 
with  voluptuoua  aenaations. 

Pruritus  ani. — The  pathological  conditions  which  give  rise  to  thia 
troublesome  aflection  are  commonly  to  be  found  within  the  sphincter  or  in 
the  lower  third  of  the  rectum.  If  the  anus  is  dikted  minute  fissures  may 
often  be  seen  1ying  between  the  folds  of  skin.    S1ownesB  of  circulation, 
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eq>eciall7  if  combined  with  varix  or  hsemorrhoida,  is  a  freqiieiit  cauBe  of 
pruritua.  In  certain  casea  eome  artdcle  of  diet,  such  as  cofiTee,  occaaions  the 
itching.  Itcbing  in  this  situaticm  is  intolerable,  and  sctatohing  leads  to 
eczema,  with  formation  of  fissures.  Goutj  and  neurotic  persons  are  more 
prone  to  it  th&n  others.  In  women  it  inay  appear  at  the  menopause.  It 
must  not  be  forgotten  that  an&l  pruritus,  like  that  of  the  vulva,  to&j  be  a 
simptom  of  patholt^cal  changes  in  the  uterus,  sucb  as  fibroma  or  card- 
noma,  or  of  caicinoma  of  the  reetum, 

I^arilut  pcdnuE  et  planUe  is  very  rare,  Goutj  jtersons  are  more  pione 
to  it  than  others. 

Pruritus  Hnguoe  bas  l)eeD  recorded  in  one  or  two  instances. 

Trkatmbnt 

I.  MahaobmkNT  of  the  Individual. — (1)  General  meamres  referable  to 
ail  cases  of  pruritus,  wkethtr  associafed  with  prurigo  lesions  or  vet. — 
Food  muBt  be  of  good  quality,  and  Buitable  to  the  age  of  the  patient.  The 
relative  propoitions  of  fats,  carbohydrateB,  and  proteids  bave  not  jet  been 
detenoined,  but  everj  čase  must  be  studied  on  its  owii  merita.  Ivaiiow 
recommends  the  introdnction  of  a  large  guautitj  of  fatty  food  into  the 
dietary  of  prurigo  children.  A  meal  rich  in  proteids  is  apt  to  t^gravate  the 
eenaation  of  pruritus.  AH  forms  of  alcohol  are  calculated  to  increaae 
cutaneous  irritetion,  especiallj  champagne  and  liqueuTS,  but  some  caaes  in 
whicb  nutrition  is  snbnormal  and  feeble,  whiBky  and  water  or  dry  vines 
may  be  adviaable.  Brown-Sequard  draws  attention  to  the  action  of  cofibe 
provoking  or  a^ravating  pruritus.  If  atony  or  dilatation  of  the  etomach 
exifit8,  the  meals  should  be  ligbt  and  should  be  taken  at  shoiter  intervala. 

Air. — This  Bhould  be  abundant,  and  as  pure  as  possible.  If  the  humidit^ 
is  too  low  the  air  maj  cauee  irritation.  Wind,  to  some  individuals,  is  a 
diiect  cauae  of  pruritna. 

lAght  increasea  metabolism,  and  so  far  maj  affect  the  pruritua  Its 
phjaiological  action  must  also  be  borne  in  mind.  Fermentation  and  catarrh 
in  any  part  of  the  alimentarj  canal  must  be  corrected.  If  rnuacular  atony 
and  dilatation  of  the  stomach  ezists,  massage  and  graduated  ezercises  will 
prove  beneficiaL 

(2)  Special  measures  to  be  selected  according  to  the  nature  of  the  čase. — 
In  adults  auffenng  &oui  pruritus  or  piurigo,  rest  is  the  great  deaideratum. 
B7  this  is  not  meant  icUeneas.  It  is  bighlj  desirable  to  enliven  the 
patienfs  interest  in  tbiugs  around  him,  'What  is  needed  is  a  true  adjust- 
ment  of  the  individual  to  hia  wca'k,  that  this  be  so  ordered  that  everj  part 
of  it  becomea  effective.  Kothing  is  more  oalculated  to  produce  depreeaion 
and  to  wear  a  man  down  than  ill-directed  work  ending  in  failure.  Har- 
monious  work  is  a  great  therapeutic  agent.  Many  a  patient  inay  be  saved  from 
niisery,  if  not  from  insanitj,  by  giving  him  a  better  method  of  work.  And 
this  principle  applies  to  the  holiday  times  no  less  than  to  the  bours  of  buainess. 

Glimatea  for  pruritus. — Thia  is  one  of  the  most  valuable  of  measures  for 
restoring  the  pruritic  patient,  especially  if  aasociated  with  exhauBtion  from 
overwork,  or  with  functional  disturbance  of  the  nervous  ajstem,  But 
wbetber  we  send  him  far  or  near,  to  sea  or  country,  to  hill  or  Talley,  must  be 
determined  by  a  varietj  of  ciicumstances  wbich  call  for  wise  discrimination. 
Brightneaa  and  pure  air  are  good,  but  there  must  be  Bympatby  between  the 
individual  and  his  surroundings.  To  send  on  a  long  voyage  a  hypo- 
ohondrical  person  wbo  bates  the  sea  is  to  invite  him  to  comrnit  suicide.  If 
such  an  individual  wei6  something  of  an  antiquarian,  he  would  bave  a 
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better  chaoce  in  the  Britieh  Museimi  studTmg  coins  or  mummies.  If  tbere 
ia  much  exhau8tion,  or  feeblenesa  of  constitution,  a  long  joumej  is  to  be 
avoided,  Dor  should  the  climate  be  too  vigoious.  High  (jtitudes  are  not 
favourable  to  b^sterical  naturea,  but  are  highly  beneficial  to  the  Ijrmphatic 
and  sanguine.  On  the  whole,  s  wann,  equable  climate  is  the  beet^ — one  in 
wbicb  the  indoor  temperature  corresponds  with  tbat  out  of  doors.  Countries 
of  Bharp  theriual  contrasts,  as  between  hot  interiors  and  freezing  esteriors, 
and  between  mid-dayB  and  evenings,  are  to  be  avoided  by  the  pniritic 
This  ia  probably  one  of  the  reasons  why  pruritus  ia  eo  prevalent  in  the 
nortb-weBtem  States  of  America,  where  the  people  are  expo8ed  to  great 
di8parity  of  temperature. 

Insomnia  ia  one  of  the  great  difficultiee  with  the  pmritic.  Brain  aeda- 
tives.  Dr.  Payne  (12)  thinka,  are  advisable.  He  recommends  chloral  in  full 
doses,  and  antipyrin.  Bulkley  speaka  well  of  gelaemimu  and  cannabia 
indica.  A  complete  hot  bath,  eapeciallj  if  bran  or  atarcb  be  added  to  it, 
and  taken  at  bedtime,  sometimes  affords  great  relief.  Brocij  strouglj 
advocates  the  dailj  hot  douche.  Electrical  treatment  bas  proved  service- 
able  in  some  caeea.  The  well-to-do  raay  avail  themaelvea  of  the  electric 
bath,  or  large  sponge  electrodea  connected  with  an  induction  coil  may  be 
moved  over  the  suriace  of  the  trunk  and  limbs. 

II.  Thk  Management  of  the  Skin.— When  in  the  course  of  pniritua 
the  nutrition  of  the  skin  becomea  aflected,  measurea  are  required  to  restore 
it  to  a  healthier  state.  The  bot  bran  bath  followed  by  inunction  can  do 
much  tovrards  this.  Harsb  dry  skins  ahould  alwaye  be  anointed  ^dtb  oil 
or  salves  morning  and  evening.  The  addition  of  tar  to  the  ointment  bas 
a  sedative  eflect.  Kaposi  recommenda  beta  naphthol,  and  more  recently 
epiearin,  one  of  the  naphthalin  compounds.  If  there  is  much  infiltration 
and  thickening  of  the  skin  Hebra'fl  soap  treatment  should  be  tried.  ThiB 
conaista  in  wa8hiog  the  akin  witb  a  fiannel  and  the  špirit  solution  of  Boft 
8oap,  afterwards  applying  some  eoothing  ointment.  If  tbe  pruritus  is  con- 
fined  to  a  limb,  the  occluBion  method  recommended  by  Jacquet  and 
TennesoD  may  be  tried.  Jacquet's  plan  is  to  fold  cotton  wool  round  tbe 
limb,  and  apply  over  it  a  bandage  in  such  a  way  as  to  exclude  air  and 
traumatism.  The  reaultB  are  described  aa  astonishing;  ali  tbe  lesions 
disappear,  and  in  some  cases,  but  not  aU,  tbe  pruritus  also.  Tenueson 
advises  the  use  of  guttapercba  tissue  or  india-rubber  dressinge.  Colombini 
speaka  favourably  of  mentbol  dJasolved  in  špirit.  Cocain  (20  per  cent) 
applied  locally  in  tbe  form  of  ointment  or  lotion  givea  temporary  relief,  but 
does  nothing  toward8  a  cure.  Hatschek  reports  favourably  of  masaže. 
Filocarpine  injections  are  recommended  by  H.  M.  Simon.  Good  results  are 
said  to  bave  been  obtained  by  the  continuous  electric  current  wheu  the 
pmritua  is  confined  to  a  limited  area.  But,  after  ali,  none  of  tbeee  measurea 
toucb  tbe  root  of  tbe  dieeaae.  The  only  rational  treatment  is  that  which 
is  baaed  on  a  8tudy  of  the  individual  himself. 

Treatment  o/  local  pruritus. — OnIy  two  varietiea  need  be  discusaed 
under  tbia  headiug,  namely.  P,  ^nilvie  and  P.  ani. 

P.  Tulv(E. — AU  local  sources  of  irritation  must  be  searcbed  for  and 
removed  as  far  as  pcesible,  auch  aa  vaginal  discharges,  fissures,  saccbarine 
urine,  ascarides,  hEemorrhoids,  and  morbid  conditions  of  tbe  uterus.  Čare 
must  be  taken  not  to  overlook  the  presence  of  parasitea.  If  eczema  be 
present  tbia  must  be  cured  (t.  art.  "  Eczema),  If  tbe  labiie  are  thickcned 
carbohc  or  tar  ointment  may  be  applied.  In  some  cases  tbe  cjiuliouB 
application  to  small  areaa  of  95  per  cent  carbolic  add  gives  relief, 
or  evea  removes  tbe  pruritus.      In  obstinate  cases  buming  the  parts 
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thoroiighly  with  the  theniio-cautery  is  effective,  and  may  result  in  a 
complete  cure.  For  thia  operation  generel  aucesthesia  is  neceasary,  and  the 
patient  will  require  to  remaia  in  bed  for  tbree  or  four  weeks. 

P.  oni. — The  treatment  of  this  is  similar  to  that  ot  P.  vulvae,  We 
muat  remember  that  it  more  often  depends  on  defective  circulation,  and 
that  goutj  remedies  may  be  nece9eary.  The  patient'a  diet  may  require 
regulating.  The  abuse  of  coSee  should  be  etopped.  As  legards  local 
treatment,  Ohmann-Dumesnil  recommends  the  appHcation  of  pure  creaaota 
Phenol  may  be  uaed  as  for  P.  vulvffi,  but  neither  thia  nor  the  creasote 
should  be  applied  on  consecutive  day8.  If  the  anua  be  kept  firm  and  dry 
it  will  add  much  to  the  comfort  of  the  patient.  This  may  be  attained  hy 
aponging  the  parta  with  a  05  per  cent  aolution  of  silver  nitrate  or  acetate 
of  lead  in  špirit,  water,  or  nitroua  ether,  and  ofter  this  dusting  into  the 
anal  passage  a  diTing  antiseptic  powder. 

LITERATURE.— 1.  Bkonson.  The  SaiMtum  o/ Itdiing.  StUeitd Mimographi  on Derma- 
lology,  1393.  New  Sjdeu.  Soc — 2.  Besmer,  Ernht.  Trfou.  o/  Srd  InUnuUianal  Congrtis 
of  DtmK  18B3,  p.  37.-3.  Bbocq.  Annalti  de  Derm.  ti  de  Sypk.  1BB2,  pp.  6U,  1100.-4. 
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Prussic  Acld  Polsonlng^.    iS^m  Tosicologt. 
Pseudo~Cyes!8,  or  Sfubious  Pregnancv. 

This  compBrartiveIy  rare  coudition  is  a  variety  of  a  Kroup  of  coses  recognised 
under  the  heading  of  "Phantom  Tumours."  It  occurs  cnieflj  amongst  those  who 
have  recently  been  mamed,  or  who  are  approaching  or  bave  reached  the  meno- 
pause,  or  in  casea  where  illicit  iutercourse  has  occurred  followed  by  fear  of 
pregnancf.  Again,  in  some  caaes  no  reason  can  be  asaigoed  for  the  occurrence 
of  tnis  phenomenon,  vhile  in  others  it  niay  arise  as  a  result  of  an  eczematous  patch 
in  the  neiglibourhood  of  the  umbilicus,  as  in  a  čase  deacribed  by  Sir  William 
Bennett  (I),  or  as  a  result  of  pelvic  peritonitis,  which  produced  partial  obstructioD 
of  the  sigmoid  owing  to  the  formation  of  adhesiona  (2).  Opmiona  difier  as  to 
method  oi  formation  of  such  tumours.  Some  distinguished  authorities,  amongst 
whoin  may  be  mentioned  Addison,  Gull,  Faget,  Speticer  Wells,  Bennett,  believe 
that  they  arise  bf  contraction  of  the  abdominal  muicles.  While  others,  followiQg 
the  researches  of  M'Ardle  and  Kolipinski  (3),  hold  that  they  are  generated  by  an 
atonic  condition  of  the  intestines,  which  results  ia  the  accumulation  of  gaa  and 
consequently  distension.  Sir  James  Y.  Simpson  was  of  opinion  that  spasm  of 
the  diaphragm  was  the  cauee  (4).  It  is  worthy  of  note  that  such  tumours  are  not 
confined  to  the  human  species,  they  also  occur  in  the  bitch  aud  ass.  Two  tjpes 
mav  be  described  amongst  women  who  suffer  from  thia  condition  :  in  one  there  ia 
abaominal  enlargement,  and  no  other  symptome  present  except  those  of  imaginarj 
fcetal  movemeuts  due  to  flatulence,  in  the  other  there  is  also  abdominal  enlarge- 
ment, and  in  addition  many  of  the  sjinptoma  and  Bome  of  the  signs  of  an  ordinarf 
pr^nancy.  Amenorrhcea,  moming  sickness,  niammary  changes,  may  be  present 
m  the  latter  type. 

The  dioguosis  of  the  condition  ia  easy  provided  that  one  is  not  deceived  by  the 
statements  of  the  patient,  and  that  a  physical  examination  ia  made.  Suspicion 
aa  \o  the  true  state  of  anairs  may  be  aroused  by  the  mental  attitude  and  age  of 
the  patient  as  weil  aa  by  incongruity  in  her  statements  ;  signs  and  symptams  not 
developinp  in  correct  order,  or  being  absent  when  they  anould  be  present.  On 
eiaminalion  it  may  be  found  that  increase  in  the  size  of  the  breasts  and  abdomen 
is  due  to  the  depoaition  of  fat.  In  nullipar^  no  maminarj  sccretion  can  be  ex- 
pressed.  Even  in  cases  where  the  abdomen  is  the  size  of  a  fuU  tirne  pregnancy  the 
ombiliciu  remaina  depressed,  and  no  fresh  purple  striie  gravidarum  are  present. 
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On  percussion  over  the  tumour  the  note  mav  be  dull,  but  not  so  absolutelv  doli 
oa  over  &  pregnant  uterus.  Auscultation  wiU  give  negative  resulte,  and  thou^ 
the  intestinea  are  diHt«nded  with  gfts  borbotjgmi  in  most  casea  »re  not  audibT& 
On  voginal  examination  the  usual  signs  of  pregnancf  are  absent  Diagnosis  may 
be  con&rmed  by  placing  the  patient  under  the  influence  of  an  ansathetic.  When 
oomplete  antestheaia  haa  been  reached  the  tumour  cfraduallj  diaappears.  Bennett 
recommends  that  the  hand  ehould  be  gentlf  placea  on  the  tumour  from  the  tirne 
when  administration  of  the  anKsthetic  is  begun.  During  the  earlier  stagea  it  will 
be  found  to  increase  a  little  in  size  aad  hardnese.  With  the  onset  of  complete 
actesthesia  a  little  quiveriiig  motiou  will  be  felt,  and  then  the  tumour  wiU 
gradnallj  melt  away  under  the  hand.    They  ne^er  disappear  suddenly. 

Pi-o<piotii.~ln  many  caaw,  speciaiiy  amongst  recentlv  married  w(»nen,  the 
tumour  and  ali  Bvmptoms  of  pregnancv  disappear  when  tbe  true  Btate  of  anairs 
has  been  ravealed.  In  others,  again,  the  condition  ends  onlj  vrben  a  apunous 
labour  bas  convmced  the  patient  of  the  truth  of  the  obstetriciaD's  diagnosia. 
While  in  some,  and  moro  eepeciallj  in  nulliparous  women  who  have  reached  the 
menopause,  it  may  be  imposaible  to  disjiel  the  delusion  from  which  tbey  auffer ;  tbe 
syinptoms  may  last  for  years,  and  spurious  labour  recur  at  intervals. 

Treatmenl  of  the  condition  in  most  cases  lies  eutirely  in  convincing  the 
patient  that  she  is  Bufiering  from  a  delusion.  The  eiiercise  of  much  tact  niay  be 
called  for.  At  the  same  time  au  endeavour  should  be  made  to  aacertain  tbe 
esistence  of  an  underlying  cause,  such  as  pathological  pelvic  conditions,  and  if 
discovered  thia  should  be  attended  to.  AdipOEity,  djspepsia,  and  flatulent  dis- 
tension  should  receive  appropriate  treatment. 

LITERATURE.—!.  Bbnhett.  ion«(,  Jan.  4,  1M2.— 2.  Hirbt.  Ttxi.Saok  o/ ObtUlrict, 
1»0.~3.  M'ARDLSttnd  KoupiNBKI.  ^'tu!  Vort  Med.  Joum.  vol.  sUH.— i.  Clinital  Ltcturet 
on  DiteoM*  of  tfamcn,  roL  iij. 

Pseudo  -  Hypertrophlc    Paraly8ls.     See    Mcscles, 

Paralysis. 

PSlIOSiS.     See  Spine. 

Psoas  Abscess.    See  Spine. 
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Psorlasis. 

Definition 
Clinical  Featukbb 
Vameties 
.Etioloov   . 
Pai^oloov 

Synontm8:  Zepra  (Willaii),  Alphoa  (E.  Wllson)  are  both  obsolete. 
Fr,  Fsoriasis ;  Ger.  Psoriasis,  Schvppenjlecle. 

Dkfinition. — A  chronic  and  recurrent  disease,  charactensed  by  diy,  red 
inflainmatorj  discs  almost  concealed  by  a  crust  of  adherent  sUverj  Bcales. 

Clinical  Features. — Psoriasis  ia  one  of  the  most  common  diseaBes  of 
the  skin  in  Northern  Europe,  where  it  conetitutea  from  seven  to  eight  per 
cent  of  ali  skin  diseases ;  v?hile  in  Southern  Europe  and  America  it  only 
occnra  in  from  two  to  three  per  cent.  In  privat«  practice  it  is  the  aecond 
most  common  disease. 

Most  of  the  varietiea  created  by  older  writer8  were  artificial,  and  little 
more  than  convenient  labels  for  different  stages  in  the  erolution  and 
involution  of  the  disease,  their  chief  justificatioa  being  that  the  eruption 
may  stop  at  any  of  the  stages  for  a  considerable  time,  and  even  disappear 
without  traversing  the  complete  gamnt  of  development  and  involution. 

Psoriasis  commencea  as  a  papule  the  size  of  a  pin'8  bead,  elightlv 
reddened  and  Bcaly  from  the  first,  tbough  sometimes  a  slight  scratch  with 
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the  nail  is  iequired  to  demonetrate  the  acaly  cap.  ThiB  stage  ia  F.  punc- 
tata.  It  Boou  flattens  and  enlarges  peripheral)y  to  a  scalj  spot  (F.  guttata), 
and  thia  again  to  a  disc  wbich  ma^  develop  to  or  stop  short  at  &ay  eize  from 
a  threepennj  to  a  orowii  piece  (F.  nmnmulata).  IsoUted  patches  are  seldom  • 
larger  thaa  thia,  but  by  coaleecence  with  other  patches  an  estensive  area 
maj  be  covered  (P.  diffusa),  the  borders  of  which  are  gyrately  outlined.  In 
the  retrogressive  etage,  involution  conunencca  in  the  centre,  by  a  diminution 
in  redness  and  scaliness  going  on  to  complete  olearing  awaj',  leaving  a  cirde 
with  raised  scaly  border  and  normal  or  slightlj  pigmented  centre  in  an 
isokted  disc,  or  an  irregular  g7rately-outlined  area  with  the  border  ono- 
eighth  to  0De-quarter  incb  wide  in  a  compound  patoh.  In  a  few  cases  these 
circinate  and  gyrate  pattems  are  formed  primarilj  from  the  eruptive  elementa 
having  formed  at  and  followed  the  dietribution  of  the  hair  follicles,  which 
constitutes  what  Willan  called  Lepra,  a  term  iiow  restricted  to  lepro8y. 

Eeverting  to  the  nummulate  stage,  which  may  be  conaidered  as  the 
moet  tTpical  condition,  it  maj  be  observed  tbat  the  lesion  is  a  disc  Blightly 
elevated  above  and  sharplj  defined  from  the  surrounding  bealthy  altin. 
Ali  but  the  extreme  edge,  and  sometimes  even  that,  is  covered  with  a  wbite 
cnist  of  adherent  scales,  their  silverj  hue  being  due  to  inclusion  of  minute 
air-bubbles  in  their  sutetance.  This  crust  is  not  easilj  attachable  until  in- 
volution sets  in,  bnt  if  removed  forcibly  the  expoeed  base  is  seen  to  be  of  a 
red  colour,  with  stili  brighter  red  points  upon  it  which  bleed  readily,[and 
are  really  the  lopa  of  expoeed  and  enlarged  papillas  of  the  cutis.  The 
thickness  of  the  crust  varies  greatly,  and  in  estreme  inatances  the  scales 
are  heaped  up  into  a  cooical  crust  like  nipia,  hence  the  term  F.  rupioides. 
In  almost  ali  cases  the  crust  is  entirely  composed  of  scalea,  but  occaaionally 
there  is  slight  pustular  exudation  mixed  with  them,  hence  F.  empyodes. 

Itching  is  not  a  marked  feature  as  a  rule,  but  in  goutj  and  alcoholic 
patienta,  and  whenever  tfaere  is  marked  hTpeteemia,  the  irritation  ma,j  be 
very  pronounced,  and  the  con8equent  scratching  produces  thickening  of  the 
patches,  blood  cruste,  and  excoriations. 

The  diatribution  of  the  eruption  ia  an  important  featuie  in  the  general 
picture  of  the  disease.  Symmetncal  in  the  main,  there  is  a  selective 
affinitj  for  the  estensor  aspects  of  the  limbs,  e8pecially  about  the  elbows 
and  knees,  where  the  patches  are  apt  to  aggregate  and  coalesce  even  when 
scattered  di9cretely  in  various  sized  diaca  over  other  parta  of  the  bodj  sur- 
faca  No  part  of  the  body  ia  abaolutely  exempt  from  the  eruption,  but  the 
palms,  and  soles,  and  lower  part  of  the  tace  usuallj  escape  altogether,  of  are 
but  8liebtly  involved ;  but  sometimes  they  are  the  first  and  the  worat  part 
afTected.  As  a  rule,  next  in  order  to  the  liml:«,  the  ecalp  and  the  back  of 
the  trunk  are  most  frequently  and  estensivelj  involved.  When  every 
region  of  tbe  body  is  exten8ively  invaded  P.  universalis  is  present,  but 
there  are  always  some  areas  of  bealtbj  skin. 

In  a  well-marked,  fully-developed  caae,  in  a  general  aurvey,  the  eruption 
may  be  seen  in  ali  atages  of  developmenl  at  once,  affecting  a  large  portiou 
of  the  body  aurface ;  but  however  long  the  eruption  bas  ^n  out,  and  the 
patches  have  grown  and  coalesced,  there  are  alway8  some  areaa  left 
clear  of  eruption.  In  most  cases,  however,  there  are  in  the  first  attack 
Tery  few  patches,  and  these  may  be  confined  to  one  or  two  regiona,  such  as 
the  knees,  elbows,  or  acalp  for  a  very  long  tirne,  and  then  either  graduallj 
or  rapidlj  extend.  On  the  other  band,  in  some  patienta  who  have  bad 
previous  attacks  there  may  be  an  abundant  outbreak  from  the  first,  the 
eruption  comes  out  in  oropa  at  short  intervals,  and  apeedilj  involves  every 
region  of  the  bodj.    Between  the  eztremes  there  are  ali  gršdationa 
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Most  caseB  run  a  verj-  8low  course,  and  whil8t  some,  e8pecially  yoimg 
subjecte,  iQay  lose  their  eruptiou  epontaneoiisl^  for  a  tirne,  in  others  therc  are 
lemissioDs  ODly,  the  disease  lasting,  unlesa  vigorouel;  treated,  for  iaany  ^ears. 

Whether  the  eraption  is  removed  by  tirne  or  by  treatment,  recurrenoe 
is  the  rule,  to  which  there  aie  but  few  esceptions.  And  whilst  in  some 
patients  the  interval  of  freedom  is  onIy  a  matter  of  weekB  or  months,  a  few 
go  for  year8  without  a  fresh  attack.  The  eruption  leaves  behind  it  a 
rednesa  or  slight  ataining  at  the  site  of  eruption,  but  in  some,  e8pecially 
when  treated  viih  arsenic,  the  pigmentation  is  marked  and  persistent. 
The  eonverse,  however,  may  occur ;  tran8itory  achiomia  is  often  left  after 
treatment  by  chrysarobin,  but  in  rare  cases  it  occutb  per8istently  without 
apparent  cauee,  and  even  scarring  niay  be  produced  witb  eUghtly  in- 
creased  pigmentation  round  the  patch. 

Even  wheu  the  eruptiou  is  very  eitensive  the  general  health  is  un- 
ačTected  by  the  akin  lesions,  but  their  condition  is  often  influenced  by  the 
general  bealth  of  the  patient,  deterioration  in  which  uiay  determine  an  out- 
break  or  aggravate  an  attack. 

Acutely  inflammatory  casee  present  a  totaUy  diflerent  picture  from  the 
subacute,  more  typical  form  previou8ly  described.  While  the  exten8or 
aspect  of  the  limba  is  stili  the  most  frequent  position  for  it  to  start  from, 
it  is  much  more  indiscriminate  in  its  origia  and  distribution  (in  one  čase 
under  tbe  autbor  it  alway8  began  on  tbe  palms  and  soles),  lai^  areae  are 
Bpeedily  involved,  and  tbe  borders  are  much  less  de&ned  than  in  tbe 
familiar  discs ;  the  ground  colour  is  an  intensely  bright  red,  and  the  scales 
are  not  in  glistening  adberent  cruste,  but  in  Saky  scales  wbicb  shell  off 
readily  and  frequently  in  large  quaDtitieB,  the  general  aspect  approaching 
tbat  of  pityriaBi8  rubra,  into  vhich  it  sometimes  merges  and  then  runa  tbe 
course  of  tbat  disease. 

Limited  areas  with  these  characters  may  be  eeen  sometimes  in  elderly 
persons,  and  even  have  a  somewbat  eczematous  cbaracter  though  the  patch  is 
generali/  dij,  and  the  condition  Deveigie  called  P.  eczemateui  is  produced. 

On  the  palms  and  soles,  it  is  seldom  seen  without  being  present  exten- 
sively  elsevhere.  It  U8ually  shovre  itself  by  thickening  of  the  horny  layer 
in  small  patches,  and  when  this  splits  off  it  leaves  wbitish  spots  with  a 
worm-eaten  appearance.  It  is  sometimes  seen  in  Bcaly  patches  which  may 
be  heaped  up  considerably,  but  bas  not  the  lamellar  aspect  of  the  disease 
in  otber  parts.  In  a  few  inatances  the  diseaee  has  been  limited  to  tbe 
handa,  tncluding  the  palms,  for  many  yeare.  The  term  palmar  psoriasis  is 
sometimes  misapplied  to  dij  palmar  eczema,  and  a  secondaij  Bcaly  syphilide 
of  tbe  palm. 

Sweat-duct  psoriaHs  ia  generally  unrec(^niBed.  The  lesions  are  only 
one-eightb  of  an  incb  in  diameter,  but  may  cover  a  great  part  of  the  trunk 
or  limba.  Altbougb  acuminate  papules  at  first  they  soon  flatt«n  out  into 
Blightly  scaly  spota 

FoUicular  Psoriam. — In  this  the  primary  papule  is  at  tbe  hair  follicle 
and  remains  attached  to  it.  The  papules  may  be  only  millet-seed  to  hemp- 
seed  sized,  with  a  scaly  top,  or  rather  larger  and  not  so  oonvex.  The  erup- 
tion enlai^s  at  the  mai^in  very  little,  if  at  ali,  ao  tbat  the  original  cbar- 
acter is  preserved.  The  hair  growth  is  una^ted  in  moat  cases  of  the 
usual  type,  although  the  eruption  may  be  very  thick  upon  the  scalp ;  but 
in  tbe  acutely  inflammatory  cases,  tbe  hair  is  shed  profusely  even  to  com- 
plete  denudation  of  the  affected  area. 

The  nails  aie  frequently  affected  both  in  acute  and  obronic  cases. 
The  most  common  and  cbaracteristie  change  hegine  on  one  side  at  the 
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distal  end,  where  it  ia  ot'  &  dirty  yellow  colour,  thickened  and  separated 
from  ita  attachments ;  this  niay  estend  ali  the  way  down,  or  the  whole 
nail  ma;  be  discoloured,  pitted,  furTowed,  transversel^  tluckened,  and 
raised  up  from  ita  bed  bj  proliferated  homy  scales.  The  nail  chauges  iaay 
conunence  at  the  root,  distal  end,  or  other  part  of  the  nail  blade.  The 
mucous  membranes  are  almost  exempt  in  peoriasis,  though  a  few  cases  are 
OD  reoord  aETecting  the  palpebral  conjunctivs  and  the  mouth.  The  BO-called 
psoriasis  lingufe  ia  a  misnomer,  and  although  leueopathia  lin^uEe  is  occasion- 
ally  aeen  in  psoriatic  subjects  the  conjunction  is  accidental.  Among  tbe 
rarer  comphcationa  are  Bcaning,  keloid,  papillar;  development,  either  Boft 
or  warty,  and  from  thia  even  epithelioma  may  reanlt.  Sometimes  the 
warty  and  epitheliomatous  growth8  eosue,  not  directly  from  the  psoriasis 
but  as  the  result  of  excesBive  arsenical  treatment. 

Etiologv. — Sex  bas  probably  no  influence  in  predlapoging  to  the  erup- 
tions.  Statistics  vary  in  their  reaulta  in  different  countries.  In  the 
authoF'a  hoapital  cases  the  femalea  were  as  two  to  one,  and  In  private 
males  and  femaies  were  equal. 

Age. — In  the  autbor's  statistics  of  over  800  cases,  72  per  cent 
begiu  before  thirty  year8 ;  the  numbera  before  twelTe,  between  twelve  and 
twenty,  and  between  twenty  and  thirty,  being  equaL  Twenty-two  per  cent 
begin  betweea  thirty  and  fifty,  in  equal  numbers  in  the  two  decades, 
and  only  5  per  cent  over  that  age ;  below  five  year8  pTobabIy  not  1  per 
cent,  and  it  is  very  rare  under  two  yearB,  but  there  are  a  few  recorded  in 
the  firet  year  of  life,  the  youngest  being  thirtj-eight  dayB,  and  this  was 
eaid  to  have  commenced  in  the  Srst  week  of  life  (Rille).  At  the  other  ex- 
treme  stands  WataoD'a  caae  with  the  first  attack  at  eighty-five. 

Hereditt/. — This  is  generaUy  considered  to  play  an  important  part  in 
the  production  of  psoriasis,  though  Bulldey  and  Kosentbal  eaid  that  it 
could  only  be  prowd  in  15  per  cent  of  their  casea,  but  it  wa8  probably 
in  a  much  higher  percentage.  Nielsaen  diaputea  heredity  altogether,  and 
asoribes  it  ali  to  family  contagion  ;  but  there  are  only  a  few  is^ted  cases 
in  which  inoculation  aeemed  probable,  including  a  few  cases  of  vaccination 
psoriasis  and  one  of  experimental  inoculation  (Deetot) ;  Ducrey'e  exten- 
aive  serie«  of  esperimente  failed,  and  there  ia  a  general  concurrenoe  of 
opinion  that  there  is  Tery  httle  evidence  to  aupport  a  tbeory  of  contagion 
in  this  diaease.  The  practical  facta  remain,  that  if  one  or  both  parents 
auffer  from  peoriasis  one  of  a  family  of  several  children  will  be  neany  sure 
to  get  it ;  but  it  ia  seldom  that  several  in  the  same  family  have  it,  a  fact 
rather  against  the  idea  of  contagion. 

KxcesBive  meat  eating  is  said  to  be  a  cause  of  this  disease,  and  vege- 
tarianiam  recommended  aa  a  preventative ;  but  the  author  bad  ss  a  patieut 
a  girl  of  thirteen  with  well-niarked  psonaaia,  who  was  bom  with  a  dislike 
to  ineat  and  had  scarcely  touched  it  ali  her  life. 

Puaaibly  after  thirty,  escessive  meat  eating  may  be  conducive  to  gouty 
symptom8,  and  thue  to  aome  extent  be  a  favouring  influence.  Gout  does 
not,  however,  play  a  targe  part  in  this  respect,  while  rheumatoid  arthritis, 
conaidering  ite  comparative  rarity,  seems  to  be  strongly  predispoaing  to  it. 
After  forty,  gout  playa  a  more  important  part,  but  haa  to  ahare  with  other 
factors  only  16  per  cent  of  ali  paoriaeis  cases. 

A  few  cases  have  developed  soon  after  nerve  abocks  from  grief,  anxietT, 
ctc.;  bat  diaeases  of  the  nervoua  ayBt«m  play  a  much  less  important  rdle 
than  Polotebnoff  claims  for  them.  Speaking  in  general  terms,  it  may  be 
soid  that  in  a  large  proportion  of  cases  beginning  after  thijty,  defecta  of 
bealth,  chiefly  in  the  direction  of  faultj  asaimilation  or  arthritic  leaiona, 
TOL.  X  8 
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ara  present,  while  jounger  subjects  generally  appear  healthy,  with  ruddy, 
clear  coinplezioiis,  though  in  a  good  number  even  of  these  they  are  not  up 
to  theii  own  highest  standard,  and  any  depraseing  influence  will  often  de- 
termine  an  attack.  The  most  striking  ezample  is  in  psoriatic  women  who 
suckle  their  children ;  thia  almost  alway8  leads  to  a  severe  and  eztenEire 
outbreak. 

Pathiilogp.—ThB  pntbo^nv  of  psoriasis  is  unknowii.  One  theory  is  tbat  it 
is  the  outcome  of  a  neurosia ;  but  even  then  parties  are  not  agreed,  some  Msuming 
that  it  is  a  vaso-motor  defect,  others  that  it  ia  a  central  or  peripheral  tropbo- 
aneurosis.  The  ptber  theorr  is  tbat  it  is  due  to  an  organism,  doubtless  schizo- 
mjcetic.  This  is  probably  the  correot  view,  but  the  Byn)metry  and  rapid  wide- 
spread  development  bo  frequently  aeen  postulate  that  the  orgauism  13  in  tho 
blood  when  this  occurs.  The  frequent  occurrence  of  one  or  two  patches  remaining 
iaolated  for  a  long  time,  and  then  the  rapid  occurrence  of  geiieralisation  in  some 
cases,  is  suggestive  of  a  primary  invasion  of  tbe  sfeia  and  subsequent  abeorption 
into  the  circulation,  analtwous  to  what  occurs  in  pityriasia  rosea.  Cases  of  slow 
eztension  and  of  distal  oail  invasion  may  be  explainea  by  local  inoculation- 


The  orgnnism  is  probab]y  a  verj;  common  one,  but  only  certain  persona  grow 
it,  and  beredity  is  explicable  as  an  inherited  tissue  pt-oclivity  to  the  growth  of  the 
organism  if  exposed  to  it  Unna's  view  that  psoriasis  is  the  eictrenie  end  of  tbe 
chain  of  the  seborrhceic  procesa  does  aot  nieet  witb  mucb  accoptance. 

Aaatoiiiicallf,  the  changes  are  those  of  moderate  inflamnation  in  the  pspillary 
layer  of  tho  corium  with  pronounced  vascular  dilatation  ;  enormous  increase  of  the 
horny  layers  with  separation  of  the  laraellie ;  incr^^ed  development  of  the 
prickle  celi  layers  except  over  tbe  papillte  ;  great  down-Krowth  of  tho  inter- 
papillar^  processes  and  cottsequent  enlargement  of  the  papifl«. 

The  interpretation  of  these  changes  is  a  matter  of  controveray.  WIiile  some 
regard  the  processes  as  one  of  inSaramation  of  a  mild  type,  others  sny  that  the 
innanin)atory  changes  are  seoondary  to  the  rete  changes,  and  one  of  the  most 
recent  observers  assert«  that  the  first  change  is  in  the  homy  layers,  but  this  is 
improbabla 

Dic^nosis. — An  ordinarj  čase  presente  no  dlfficulties,  the  ByDiinetrical 
distribution  predominating  on  the  extensoi  surfaces,  e8pecially  the  eIbowB 
and  kneea,  the  discoid  snape,  weU-defined  border,  and  Bpongr  crust  of 
adherant  Bilverj  Boales  almost  concealing  the  raddened  base ;  and  when  tbe 
scalea  are  picked  off,  the  bright  red,  ea8ily  bleediag  poiots  which  are  esposed, 
and  tbe  dry  character  of  the  inflammation,  make  up  a  very  characteristic 
gioup  of  aymptomB. 

DifBculties  arise  when  some  of  the  above  sjmptoms  are  ahsent,  ill- 
marked,  or  modified  by  varioua  conditions. 

Symmetry  may  be  abseut  from  some  local  cauae,  or  in  the  earlj  stage  of 
the  first  attack,  when  it  may  be  unilateral  for  some  time.  The  discoid 
ahape  is  often  lost  or  obscured  by  coaleecence.  The  crust  of  scales  may  be 
removed  by  waehing,  as  on  the  handa,  or  by  some  application,  before  the 
časa  comee  under  observation. 

In  very  pruritic  cases,  the  patch  may  be  scratched  into  an  eczematous 
condition,  so  that  it  is  no  longer  a  dry  inflammation,  but  Tery  often  only 
blood  crusts  are  produced.  The  diseases  moat  like  psoriasis  are,  dry  patches 
of  eczema,  eBpecially  seborrhceic  forms:  Uchen  planus  patches,  pityTia8is 
rosea,  Bquamous  syphilideB,  tinea  circinata,  and  eome  8caly  forma  of  lupus 
eTTthematoauB. 

The  patches  of  eczema,  even  wheQ  round  and  better  deflned  than  usual, 
as  in  the  seborrhoeic  form,  are  never  thicklj  covered  with  scales,  and  what 
there  are,  are  in  a  single  layer,  and  in  no  way  conceal  the  ground  colour. 
There  are  no  bright  red  pointa,  aa  in  psoriasis,  and  aeioua  exudation  a 
Teadily  produced  by  acratching.  The  ordinaiy  weeping  and  cnieted  eczema 
is  not  likely  to  giva  rise  to  doubt. 
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Liehen  Fianua. — WheD  licben  planus  papsules  coalesce  into  a  patch,  it 
becomes  raised,  weU-defiiied,  and  Boinewhat  acalj.  It  ia  never  bo  scaly  as 
psoriaaia,  it  almost  alwa7s  has  a  violaceous  hue,  whicb  ahould  suggest  tlie 
idea  of  liehen  planus,  and  then  careful  search  will  almost  alwa7S  find  some 
of  the  charaateristic  flat,  angular  papules,  either  near  tbe  patch  or  in  some 
one  or  more  af  the  favourite  poeitions  of  liehen  plauna. 

In  the  psoriasiform  Beborrhceic  dennatitis,  the  resemhlance  is  some- 
timoa  very  cloee  in  some  of  the  patches,  but  the  distribution  is  dififerent, 
tbe  axiIUe,  trunk  and  groins  aie  the  usual  seata  of  sectetion,  the  soales  are 
mucb  lesB  abundant,  and  are  not  in  silvei7  cnists,  but  scantj  and  duU  &om 
the  large  admbcture  of  fat,  and  seborrhcea  capitis  is  ahnoet  sure  to  be  presen  t. 
The  patches  themselves  are  bright  red  and  well-defined,  but  are  often  not 
ciieutar. 

FUi/Tiasis  rosea. — Here,  although  theie  are  well-defined  acaly  dises  in 
manj  of  tbe  cases,  tbej  are  altogether  more  delicate  thau  tbose  of  psonasis. 
Tbey  are  very  little  raised  above  tbe  surface,  tbe  ground  colour  is  paler, 
and  the  soales  are  veiy  fine  and  scantj.  The  lower  segments  of  the  limbs 
are  nearij  alvraje  free,  and  the  eruptiou  is  acute  in  development,  and  dis< 
appe&rs  spontaneouslj  in  a  few  weeks  in  most  casee,  although  in  some  it 
Ifists  a  few  months. 

S^amous  Syphilide«. — The  small,  scalj  STpbilide  of  tbe  earlj  secondaij 
period  is  the  most  like  an  early  psoriasis.  In  the  STphilide,  the  distribu- 
tion favours  tbe  fiexor  rather  than  the  eztensor  aspeot  of  the  limba, 
although  not  Tery  decidedlj ;  the  eruption  is  more  uuiformlj  distributed 
than  in  psoriasis.  Tbe  patches  are  alwajB  small,  seldom  over  half  an  inch, 
the  Bcales  are  Bcanty  and  dirty-looking,  the  ground  colour,  though  fairlj 
brigbt  red  at  first,  soon  acquire8  a  dirty,  brownish-red  tint  Tbe  eruption 
comes  out  in  crops,  so*tbat  ali  et^es  are  preeent  togetber ;  tbe  faded  eruption 
leaving  verj  marked  staining.  Fnrther,  it  is  eommon  to  find  more  than 
one  kmd  of  eruption  out  at  the  same  time,  and  tbere  are  almost  aure 
to  be  tbe  corroborative  Bymptonis  of  sjphilis  iu  tbe  glands,  moutb,  eyes, 
^  hair,  eta 

Tbe  eireinate  and  orbicular  syphilide  is  something  like  the  circinate 
peoriaeis.  Here  E^aiu  the  distribution  is  different.  The  sjpbilide  is  most 
eommon  at  tbe  nape,  forebead,  and  around  the  noše,  while  it  ib  abeent 
from  the  usual  psoriasis  positions,  and  seldom  attacks  the  limbe  at  alL  The 
Bcalee  are  lesa  abundant,  the  ringa  are  primary,  and  not  tberefore  formed 
from  a  disc  clearing  in  the  centre,  and  being  an  earlj  eruption  corrobora- 
tive Bjmptoms  are  sure  to  be  present. 

A  tertiary,  circinate,  acatj  sTpbilide  more  cloaelj  reeembles  a  psoriasis 
lesion,  but  tbe  patches  are  generally  few  in  number,  not  mnmetrieal,  are 
not  in  the  psonaeis  positions,  often  on  tbe  face  are  more  nearil;  cnisted, 
and  when  the  cniat  la  removed  ulceration  is  often  present  in  some  of  the 
lesions,  wbile  tbe  centre  of  tbe  patch  frequently  Bbows  atropbic  scarring ; 
Boars  of  previous  lesions  also  are  often  present. 

Tinea  CiTcinata. — The  small  number  of  lesions,  tbe  want  of  symmetrj-, 
and  cbaoce  distribution,  the  scantiness  of  the  scales,  tbe  finely  papular 
border,  and  the  verj  definite  circular  sbape  of  tbe  patch  or  ring,  ought  to 
prevent  error.  Scrapings  well  soaked  in  liquor  potaasee  would  abow  the 
mycelium  of  the  fungus. 

Pityriasis  rubra  is  0Qly  like  the  acutely  inflammatory  psonasis,  and 
can  on]y  be  mistaken  in  the  eaTly  stage.  In  advanced  cases,  the  nnivcr- 
aality  of  tbe  eruption,  the  laige,  fiaky,  loose  scales,  and  the  inteDBely  red 
surface  are  distinctive.     In  acute  psoriasis  tbere  are  always  some  areas  of 


,y  Google 


116  PSORIASIS 

healthy  skiu,  the  scaJes  are  amaller  and  lesB  flaky,  and  ali  the  sjmptoms  are 
leBB  developed  or  mtense. 

In  ali  the  above  long  Ust  of  diseaseB  preBonting  more  or  leefl  lesemblaace 
to  psoriasis,  eirore  aiiae  from  not  taMsg  ali  the  points  into  consideration, 
aod  layiiig  too  much  etreas  on  one  or  two  points  of  resemblance. 

Prognosis. — The  prognoBis  is  good  for  any  one  attack  if  efficiently 
treated,  but  it  ia  impoasible  to  promise  a  permanent  cure.  The  interval  of 
fteedom  inay  be  short  or  long,  a  few  cases  being'  several  jears  without  a 
lecuirenoe.  Inunnuitj  is  moat  Ukel;  to  be  secured  by  persevering  in  the 
treatment  until  everj  apot  has  been  removed. 

TTeaiment. — A  judicious  cotnbioation  of  intemal  and  extema1  treatment 
is  the  moBt  rapid  method  of  removing  tbe  eruption,  although  there  are 
manj  cases  in  whioh  eitber  method  alone  could  be  made  snccessful  in 
akilled  hands. 

There  is  no  known  meane  by  which  recurrenca  can  be  prevented,  though 
by  keeping  the  patieot  up  to  the  bighest  standard  of  healtb  attacka  are 
leaa  likelf  to  occur,  and  by  treating  tbem  promptly  when  they  do  appear 
the  exteQt  and  eeverity  iuay  be  minimised.  None  of  tbe  so-called  apecifics 
have  a  prophylactic  action,  and  some  are  injurious  at  the  developmental 
period.  Complete  removal  of  every  spot  gives  the  'best  chance  for  pro* 
looged  immnnity. 

Whenever  any  defective  general  health  can  be  detected,  the  sonndeat 
praotioe  is  to  treat  that  on  tbe  general  principlea  of  medicine  whateTer  the 
condition  of  the  akin  may  be ;  but  inasmuch  aa  in  psoriasis  under  thirty 
there  is  often  no  defect  of  heolth  discoverable,  there  are  a  oertain  number 
of  druga  which  experience  baa  Bhown  have  a  beneficial  action  on  the  dis< 
eased  ^dn  of  many  personn,  although  we  cannot  always  explain  their  modna 


For  a  long  tiuie  arsenic  wafl  considered  to  be  the  only  drug  which  had 
a  material  effect  on  paoriasis,  and  was  facUe  prineepB.  Of  late  yearB 
thyroid  eztract,  aalicin,  and  its  derivatives,  and  iodide  of  potassium  in 
heroic  dosea  have  come  in  as  valuable  aida  io  the  treatment  of  this  often 
obetinate  diaeaBe.    Their  indicatitms  and  limitations  are  as  follovs : — 

Artenk. — While  arsenic  has  an  indnbitable  influence  on  the  eruption, 
in  many  cases  it  must  be  confessed  that  it  very  often  fails,  and  sometimes 
aggravates  the  eruption,  both  as  regards  itching  and  the  evolution  of  freah 
patches.  In  many  cases,  the  drug  muat  be  given  in  laige  doeea,  and  for 
a  long  period  before  aQy  beneficial  efifect  can  be  obtained.  It  has  no 
prophylactic  effect.  , 

As  legarda  the  eruption,  arsenic  should  not  be  given  in  the  aoutely 
inflammatoiy  form,  nor  whenever  the  patches  are  very  hypGrBemic,  ahow  a 
gteat  tieDdency  to  spread  at  the  margin,  or  wheD  new  lesions  are  coming  out 
rapidlj. 

Its  most  favourable  eSecta  are  seen  when  the  hyperEemia  is  moderate 
and  the  diseaae  is  stationary,  or  where  there  are  only  a  few  chronic  patches. 

As  regards  tbe  patient,  many  are  intolerant  of  it  even  in  snml  doses, 
but  while  young  people  with  good  digeetive  organa  can  generaUy  take 
fairly  large  doeee  for  ,BOme  time  without  conspicuous  ill  eMcts,  it  ehould 
not  be  given  to  peraona  with  an  irritable  gastro-intestinal  mucous 
membrane,  or  Trith  defective  powera  of  elimination. 

It  may  be  given  eitber  in  a  aoUd  or  liquid  form  by  the  mouth,  and 
rarely  by  subcutaneous  injection. 

When  the  solid  form  is  chosen  the  Asiatic  pili  is  the  favourite  mode  in 
Germany,    I^  Arsenioua  acid,  gra.  SJ;  powdered  black  pepper,  grs.  67^; 
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gam  Arabio  and  wB,ter  aufflcient  to  make  a  mass  wbicb  is  divided  into  100 
pills,  each  containing  a  ^th  of  a  grain.  From  one  to  three  pills  three  times 
a  day  are  given,  in  Germauj,  before  meals,  but  it  is  much  less  likely 
to  upaet  the  Btomach  if  taken  after  meals ;  if  there  is  not  a  decided  effect 
after  500  pills,  arsenic  may  be  considered  to  have  failed. 

la  Eaglaod  arsenite  of  potasb  in  the  form  of  Fowler'B  solution  is 
uBuaUy  choflen,  it  bas  tbe  advantage  of  being  dilutable  to  any  estent,  and, 
tbetefore,  less  likely  to  upset  tbe  stomaoh ;  it  contains  1  grain  of  arsenlous 
acid  in  110  mintms,  and  the  aveiage  doae  is  nt  v.  three  timea  a  day,  but  it  is 
.  best  to  begin  with  ll\^iij.  and  gradually  inci^ase  it  to  V[^x.,  according  to  tbe 
patieufa  tolerance.  It  should  be  given  after  meals  and  dilut«d  witb 
at  least  two  ounces  of  water,  and  is  often  best  combined  with  a  bitter,  euch 
as  tinctuie  of  hop,  tt\^xx. 

If  the  patient  can  bear  tt,  it  niay  have  to  be  taken  for  three  moDtbs 
before  striloiig  benefit  is  observed ;  but  it  oflen  bas  to  be  given  up  long 
before  tbis,  from  its  irritant  effects  on  the  gastro-lntestinal  canal, 
produciug  dy8pep8ia,  griping,  and  dian-hcea,  or  from  its  producing  other 
toxic  effects,  of  which  pricking  of  tbe  conjunctiva  and  puffiness  of  the 
eyelids  and  a  coated  tongue  are  among  tbe  earliest  Bymptom&,  and  should 
indicate  a  diminished  doae,  if  not  an  actual  withdrawal  of  the  drug.  The 
site  of  the  patches  is  more  deeply  and  persiatently  pigmented  than  usual 
in  cases  treated  by  arsenic.  Patients  wbo  take  arsenic  for  a  long  period 
become  genflrally  pigmented,  while  keratosic  and  warty  thickenings 
develop  on  the  palms  and  soles,  bul  only  in  a  few  would  such  eymptom8 
arise  unlesB  the  dose  vas  large  or  long  continued.  Epitbelioma  may 
develop  on  the  warty  thickenings  many  yeai8  after  the  arsenic  bas  been 
left  off,  in  one  of  tbe  author'9  cases  over  forty  year8  after. 

Cacodylate  of  soda,  a  compouad  of  oi^anic  arsenic,  bas  recently  been 
recommended  as  an  improved  means  of  givins  aiaenic  in  much  larger  doses 
than  uauaL  One  grain  of  the  salt  is  said  to  be  eqaiTalent  to  ^  of  a  grain 
of  arsenioufi  acid  or  60  minims  of  Fowler's  solution.  Half  a  grain  is  the 
initial  dose  recommended,  and  it  is  said  that  as  much  aa  3  grains  a  day  may 
be  taken  with  Bafety.  The  author,  bovever,  doee  not  oonsidet  it  a  safe  drug, 
and  if  given  at  ali,  ^  of  a  grain  three  times  a  day  is  enough  to  b^;in  with. 

TbyToid  extract  as  a  treatment  for  psoriasis  was  introduced  by 
ByTom  BramwelL  Wbile  it  bas  come  ehort  of  what  it  vas  announced 
to  be  at  first,  in  a  moderate  proportion  of  cases  it  acts  most  beneficially 
and  more  rapidly  than  anyth]ng  else.  It  is,  however,  a  remedy  which 
ahould  be  given  with  čare  and  under  close  medical  supervision.  It  should 
not  be  given  to  old  people  or  bo  those  who  have  weak  hearts.  Ab 
regards  the  psoriasis  it  should  not  be  given  at  tbe  onset  of  the  disease,  nor 
whenever  the  eruption  is  undergoing  development,  as  it  often  then  spreads 
rapidly  under  tbyToid  influence.  It  is  most  likely  to  be  of  service  in  the 
sanie  clasB  of  cases  which  are  indicated  for  arsenic,  but  would  not  be 
worth  trying  unlesB  the  eruption  was  estensive. 

The  most  convenient  form  is  the  five-grain  tabloid ;  only  one  a  day 
should  be  given  for  the  first  week,  then  two  a  day,  and  if  the  patient  is 
tolerant,  in  about  ten  dayB  the  dose  may  be  raised  to  three  tabloids  a  day. 
It  is  seidom  necessary  to  go  beyond  this,  and  unlesB  the  patient  is  in  bed 
and  under  supervision  is  not  safe.  Headache  and  a  pulse  over  120  Bbould 
be  tbe  signal  to  reduce  the  dose  or  stop  the  thyroid  extract  alt<^ther. 
If  after  a  month,  there  is  not  decided  improvement  the  čase  is  probably 
not  Buitable  for  the  treatment.  Iodothyrin  and  thyroidin  are  also  given  in 
smaller  doses,  bnt  it  is  better  to  give  the  entire  gl^d  product. 
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UnfottUDatelj,  one  can  never  be  Bure  beforehand  in  ajij  paiticular  čase 
whether  it  will  be  of  eervice,  and  even  in  the  same  patient  it  will  aucceed 
in  one  attack  and  fail  in  another.  This  leaves  onlj-  a  Tery  limit«d  number 
of  caseB  in  which  it  will  be  Buccessful,  but  in  the  best  cases  for  it,  improve- 
ment  is  often  very  rapid. 

bi  the  authot^B  practice  both  arsenic  and  thyroid  have  been  is  great 
part  Buperseded  since  he  discovered  the  ■  remarkable  power  of  s^cin 
and  salic^latea  in  removing  the  psoriasis  eruption.  As  salicin  is  in  most 
cases  aa  efficaciouB  as  salicjlate  of  soda,  and  lesB  liable  to  upset  digestion,  it 
iB  the  ose  to  be  chieflj  used.  It  must  be  given  in  adequate  dosea  Ab  a 
nile  15  graina  tbree  times  a  daj  in  an  ounce  of  wat«r  is  the  best  doee  to 
begin  with,  and  as  moat  people  are  very  tolerant  of  it,  the  dose  may  be 
increased  to  20  or  even  30  grains,  but  ita  solubilitj  ia  not  more  than 
19  grains  to  the  ounce,  and  it  lb  better  given  in  solution  than  in  cachets  or 
tabloida  In  the  lai^  dosea  4  minims  of  nux  vomica  tincture  maj 
be  added  to  .counteiact  any  depreasion  cauaed  bj  the  drug,  but  this  is 
rarely  seeii.  Salicin  erythema  eruptionB  are  also  rare,  and  in  onif  a  few 
does  it  disturb  digesbion  or  produce  headache.  It  has  tbe  gteat  advant^e 
over  araenio  and  thjroid  that  it  niay  be  given  with  benefit  in  developii^ 
cases,  and  will  often  check  the  increase;  and  itdisagieea  in  the  above  way8 
in  so  few  cases  that  it  is  always  vorth  trjing,  and  while,  of  courae,  not 
alway8  successful,  it  is  ao  in  a  much  wider  range  of  cases  than  either  of  its 
rivals,  with  fewer  drawback8.  It  is  more  likely  to  produce  speedy 
improvement  in  wideBpread  hjpersemic  cases  than  where  there  are  a  few 
chronic  patobes ;  it  haa  alao  not  much  effect  on  psoriasis  of  tbe  Bcalp.  In 
Buitable  cases,  the  hypenemia  diminisbes,  the  scaly  cruat  becomes  looee 
and  tben  falls  ofT,  and  graduallj  new  scales  cease  to  form,  the  patch  cleara 
up  in  the  centre,  the  ring  breaks  up  into  fragments,  which  are  best  removed 
by  local  means.  In  the  moat  favourable  cases,  this  may  be  seen  in  from  a 
month  to  six  week8,  even  wben  no  local  treatment  has  been  simultaneouslj 
employed,  but,  of  course,  the  majority  take  much  longer.  Like  alt  other 
drugs  it  doea  not  act  aa  a  prophylaetic  against  future  attacka.  The  action 
of  ealicin  ia,  in  tbe  author'8  opinion,  due  to  its  bieaking  up  in  the  organistn 
into  salicjlic  acid,  and  esercising  a  microbicide  action  in  tbe  blood  or 
lymphatic  circulation,  lodide  of  potaseium  in  heroio  dosea  has  been 
Btroi^ly  reoommended  by  Greve,  Boeck,  Hasland,  and  others,  and  has 
undoubt6dly  good  efiect  in  some  cases.  Commencing  with  10  graina  three 
times  a  day,  in  a  week  it  may  be  increased  to  15  grains,  and  when 
tolerance  ia  eatabliabed  the  doae  may  be  rapidly  increased ;  as  much  as 
750  grains  a  day  have  been  given.  In  the  author'a  opinion  better  resulta 
inay  be  obtained  by  other  means  with  lesa  tnjury  to  the  patient,  for 
iodidea  have  often  a  very  injurious  effect  upon  the  gastro-intestinal  and 
other  mucoua  membranes,  and  it  ia  not  a  drug  to  be  given  iodi6crimiDately, 
'  for  unless  the  heart  and  kidnejs  are  quite  sound  dangerous  iodism  might 
ensue.  It  is  uncertain  vhether  its  good  results  are  due  to  its  diuretic 
action  or  to  the  liberation  of  nascent  iodine  in  the  circulation. 

Fhosphorus,  carbolic  acid,  autimony,  and  turpeutine  occupy  quite  a 
minor  plače  compared  to  the  previouB  druga.  The  two  latter  are  better 
than  the  fiist  two,  and  are  chieflj  suitable  for  very  hjpersemie  cases. 
From  5  to  10  tninim«  of  antimony  wine  three  times  a  day  is  the  uBual  dose, 
and  from  10  to  15  minims  of  turpeutine  auapended  in  mdcilage ;  copious 
diluents,  a  quart  of  barley  water  or  more  a  day  being  given  to  counteract 
the  diminution  of  urinary  vater  which  otherwise  ensues. 

In  very  videlj  spread  eruptions  with  great  congeation,  often  the  best 
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treatment  is  large  doses  of  qiimme,  gr.  iij.  to  gr.  v.  three  timea  a  day,  given 
in  the  acid  portion  of  an  effervescing  potaah  inixture,  gr.  22  bioarbonate  of 
potash  to  15  grainB  of  citric  acid  being  tiie  UBual  proportion. 

Tbere  are  a  few  chronic  cases  wluch  resist  areeiiic,  thTroid,  and  salicin, 
even  wbeQ  combined  with  wbat  is  U8ually  efficient  local  treatment.  In 
these  cases  the  intra-inuBcular  injection  of  mercury  is  often  most  valuable. 
The  author  ušes  sozoiodolate  of  nierciu7  dissolved  with  the  aid  of  an  equal 
weight  of  iodide  of  sodium ;  J  of  a  grain  is  injected  into  the  buttook 
once  or  twice  a  week.  Frault  obtained  good  results  in  two  cases  hj 
injectiiig  yeUow  oxide  of  mercury  -05  gramme. 

Mapother  strongly  advocatea  mercury  salta  intemally  for  psoriasis. 

Xoca/  Treatment. — Tbis  is  of  the  highest  importonce,  and  in  a  large 
proportion  of  cases  is  Bufficient  by  itaelf  to  remove  the  eruption.  The 
ludications  are  to  remove  the  scalea,  diminisb  tbe  bvpersemia,  and  thea  use 
a,  microbicide.  In  acute  cases,  when  the  fiist  two  indications  are  fuI6Ued, 
often  Dothiag  more  is  required.  In  chronic  ones,  vben  tbe  scales  have 
been  removed,  the  microbicide  treatment  can  be  proceeded  witb  at  once. 

The  means  to  remove  tbe  scales  are  aUcaline  baths,  Siv.  of  bicarbouate 
of  Boda  to  a  30-gaUou  bath,  at  a  temperature  of  95°  F.,  the  patient  remain- 
ing  in  tweaty  misutes  and  nibbing  off  tbe  scales  after  soakmg.  The  bath 
may  be  repeated  twice  or  tbrice  a  week.  Wet  packa  niay  be  employed 
instead,  but  require  the  patient  to  lie  up. 

Wben  there  are  0Dly  a  few  chronic  patches,  as  on  tbe  knees  or  on  the 
Bcalp,  soft  soap  rubbed  in  witb  wetted  nannel  and  then  rinsed  off  ia  verj 
effioacious,  but  is  not  suitable  for  actively  inflammatory  patches.  It  may 
be  repeated  every  day,  or  three  times  a  week,  according  to  its  effect.  An 
improvement  is,  aaponis  mollis,  špirit,  vini  rect.,  or  eau  de  Cologne,  partes 
equales ;  miz,  and  make  a  liniment. 

In  the  more  acutely  inflammatory  casee,  WTapping  the  limb  or  body  up 
in  lint  aoaked  in  glycerini  plumbi  subacetatia  gj.,  aq.  distU.  gvij.,  and  cover- 
iug  it  with  oiled  silk  or  bat  lining,  removes  the  scales  and  duninishes  the 
hyper£emia,  and  will  cure  many  patches. 

Other  appLjcatioos  auitable  for  acute  caaes,  oi  whenever  it  is  deaired  to 
reduce  hyperffiniia  before  reaorting  to  special  remedies,  are  calamine  liniment, 
conaisting  of  calamine  gr.  zL,  zinci  ozid.  gr.  zzz.,  lanolin  3]-,  ol  olivse  and 
aq.  cabis  ad  gtiiaa,  applied  constantlj  by  means  of  lint  soaked  in  the 
liniment ;  or,  covering  the  part  tbicklj  with  lAsaar's  paste,  witb  or  without 
the  Balicylic  acid,  zinci  ozio.  5ij-.  pulv.  amyli  TA)-,  vaseline  %'eR.,  cover  paste 
vritb  butter  doth.  Aaauming  that  the  hyperEemia  bas  been  removed  by 
one  of  tbe  above  means,  or  tbat  there  is  not  enough  to  require  such 
preliminary  applications,  what  apecial  application  shall  be  selected  ? 

Ali  the  special  remediea  are  microbicides,  and  ali  bave  a  more  or  lesa 
stimulating  action.  As  a  rule,  tbe  lesa  byperEemia  there  is,  tbe  more  stimu- 
lating  the  Temedy  niay  be,  but  čare  must  be  taken  not  to  irritate  the 
patches  too  much,  or  tbe  aoothing  treatment  will  have  to  be  reverted  to, 
and  tirne  be  lost.  Whatever  tbe  remedy,  it  must  be  rubbed  in  thoroughly 
to  each  patch,  working  especially  round  the  edge.  In  eztensive  cases,  an 
attendant  may  have  to  spend  from  two  to  three  hours  a  day  in  applying 
tbe  Temedy,  aad  tbis  is  tbe  secret  of  success,  together  witb  adaptmg  the 
remedy  to  tbe  condition  of  eacb  patch. 

Oiily  a  few  of  the  legion  of  infallible  remedies  need  he  mentioned  as 
the  aurvival  of  tbe  fittest. 

ChiTBarobin  stands  first  on  account  of  its  almost  specific  action  on  tbe 
disBased  area,  bat  it  has  serioua  drawbacks.      It  stains  linen  indelibly,  and 
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dyes  the  hair  a  purple-browii,  and  the  nails  aleo.  It  is  also  very  liable  to 
escite  an  e]ythema  for  a  coneiderable  distance  bevond  tbe  point  of  applica- 
tion.  Thifi  is  Bometimes  bo  severe,  and  attended  with  such  6weUing,  that 
it  haa  been  mistaken  for  erjaipelas  when  situated  on  the  face,  where  it  aleo 
exciteB  conjunctivitis.  It  ahoiild  theiefoie  never  be  used  iiear  the  face,  and 
the  patient  ehonld  be  wamed  of  the  possibility  of  these  disagreeables  to 
clothea  and  person. 

In  covered  placeB  and  suitable  patches  the  reeult  is  almoBt  magioal, 
the  diseoBe  being  cbared  off  in  a  short  tirne,  leaving  a  white  aiea  on  a  red 
ground.  Such  a  result  is  not  alwaya  attainable,  but  a  veiy  aatisfactorj 
removal  of  tbe  patch  may  often  be  obtained  in  a  Blower  and  less  sensational 
manner.  The  Btronger  ointments,  from  gr.  xx.  to  3j.  to  the  ounce,  are  ouly 
Buitable  for  indolent  and  pale  patches.  Since  the  author  found  that  from 
one  to  five  grains  to  the  ounce  of  zine  ointment  is  signallj  beneficial  in 
manj  h^peisemic  cases  its  range  of  usefulness  has  been  much  estended. 

When  the  surface  is  cleansed  from  scales,  and  the  patch  is  pale,  a  paint 
may  be  used  whiGh  is  convenient  to  applj  and  dces  not  stain ;  it  is  com- 
posed  of  chrjBarobin  gr.  xx.  to  3j,,  chlorofotm*  traumaticin  %ix.  The 
British  FbatmacopcBia  traumaticin  is  made  with  bisulphide  of  carbon  as 
a  solvent,  but  itB  f^cal  odour  makes  it  an  impracticable  preparatiou. 
After  painting  for  six  day8  one  coat  over  another  the  fibn  may  be  peeled 
off,  and  a  lai^e  part  of  the  diaeased  area  will  be  found  to  be  cured.  It  is 
often  advisable  to  wait  a  few  dayB  and  apply  an  ointment  before  renewing 
the  painting. 

PyrogaUic  acid  is  another  valu&ble  remedy,  but  it  also  stains,  but  to  a 
less  degree.  It  may  be  used  in  subacute  caaes,  tiom  10  to  60  grains  to  the 
ounce  of  ointment,  but  it  must  not  be  used  over  a  large  area  at  a  tirne,  as 
dangerous  symptoms  may  arise  from  ite  absorjitioa  Dilute  hydrochlorio 
acid  is  said  to  be  prophylactie  and  remedial  for  the  toxic  8ymptoms.  For 
the  face  and  other  exposed  parts  those  preparations  which  neither  stain  nor 
smeli  should  be  selected.  They  are  resorcin,  Balicylic  acid,  thymol,  which 
has  tbe  smeli  of  thyme,  but  is  cleanly,  and  naphthol,  ali  gr.  x.  and  upward8 
to  the  ounce. 

MoBt  of  the  mercurial  ointments  also  are  suitable  for  the  face  and  for 
limited  areas  in  other  parte.  They  are  the  diluted  nitrate  5ij.  to  the 
ounce,  ammoniated  mercury  gr.  xx.  up  to  ^ij. ;  the  yellow  oxide,  ~)j.  to  the 
3J.,  is  stronger ;  the  bichloride  and  biniodide,  gr.  j.  and  upwards. 

They  should  only  be  rubbed  on,  never  coutinuously  applied.  The 
ointment  base  is  lard,  lanolin,  or  vaaeline,  or  a  combination  of  them. 

Many  tar  preparations  are  most  valuable,  and  have  Btood  the  test  of 
tirne,  but  their  smeli  limita  their  use  to  those  who  can  discontinue  their 
socii^  or  businesB  duties.  They  are  oil  of  juniper  pine  (oil  of  cade),  oil  of 
birch  (oL  rusci),  creaeote,  ali  from  10  l^^  to  60  ni^  to  tbe  ounce.  The  old 
tar  ointment  is  good,  but  seldom  used,  as  it  is  dirty,  as  weU  as  smelling 
8trongly. 

A  5  to  10  per  cent  watery  solution  of  liquor  carbonis  detei^ns,  or 
liquor  picis  carbonis,  is  often  convenient  for  large  areaa  for  self-applica- 
tion,  but  is  not  ao  efBcaciouB  as  inunctions.  The  pure  eolution  may  be 
uaed  if  foUowed  by  the  continuous  application  of  the  glycenne  of  lead 
solution. 

For  the  scalp,  the  špirit  of  soap  liniment  shuuld  be  rubbed  in  with 
flannel  dipped  in  hot  water  and  then  in  the  liniment,  then  rinsed  out, 
j.  ahoald  be  digeatad  in  chlorofonn 
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and  tbe  ointment  of  perchloride  or  biniodide  of  mercurj  nibbed  iu  eTeiy 
day. 

It  abonld  be  thoroughly  nnderstood  tbat  there  is  no  routine  treatment 
as  fiu  as  druga  are  concerned.  Tbeir  proper  selectiOD  and  adaptatioD,  DOt 
only  to  each  patient,  but  to  each  region  or  even  patcb  of  disease,  ODly  comes 
with  practical  espefieoce,  and  after  this  tbeir  application  must  be  tborougb, 
and  tbe  Btrength  or  medicament  altered  according  to  tbe  e£fect  produced. 
It  is  alwa7s  wiHe  to  begin  witb  a  weak  preparation  and  increaee  tbe  strengtb 
graduallj.  Where  tbe  patient  will  give  bimaelf  up  to  treatment  with  a 
trained  nurse,  and  tbe  frequent  supervision  of  an  experienced  practitioner, 
most  casea  of  paoriasls,  bowevet  exten8ive,  con  have  tbe  eruption  removed 
in  three  or  four  veeks.  'WTiere  tbe  patient  cames  out  bis  own  treatment, 
bammering  on  witb  one  preacription,  three  or  four  months  to  a  jear  is  tbe 
usiial  period,  and  eveu  tben  failure  oft«n  results. 

Many  patients,  howeTer,  prefer  treatment  at  spas,  and  wben  tbey  are 
Bituated  at  bigb  altitudes  tbe  invigoration  of  tbe  climate  is  an  important 
adjunct.  In  other  cases,  tbe  results  are  not  superior  to  nhat  can  be  obtained 
at  borne  if  the  patient  will  devote  as  mucb  tirne  to  tbe  treatment.  Thej 
are  best  for  wealtby  patients,  who  cannot  or  will  not  give  up  tbeir  Bocial 
or  bosinesB  eugagementa  unless  they  leave  borne. 

Tbe  batha  are  of  two  classes,  tbermal  and  sulphur.  At  tbemial  stations, 
sucb  aa  Leuk  or  Aiz-les-Bains,  tbe  treatment  consists  in  prolonged  im- 
mersiou  in  weak  alkaline  Iiot  watera  In  sulphnr  baths,  sucb  as  are  found 
at  Aix-la-ChapeIle,  Barčges,  Harrogate,  Strathpeffer,  etc.,  in  addition  to  tbe 
tbemial  action  the  sulphur  acts  as  a  microbicide,  Very  acute  cases  are 
not  suitable  for  tbese  batbs,  and  tbej  sbould  always  be  taken  under 
medical  superviaion,  or  tbey  will  often  do  more  barm  than  good. 

A  few  epas  contain  arsenic.  They  are :  Levico,  beautinilly  situated  in 
tbe  South  Tyrol  near  Triente,  4880  feet  above  the  sea  level.  It  is  the 
strongest  arsenical  spa  known,  and  there  are  two  sources ;  tbe  strongest 
contains  -^ofa  grain  of  arsenioue  acid  to  the  pint  and  4  grains  of  iron  salts, 
cbiefly  persulphate.  The  dose  ie  one  tablespoonfuL  The  weaker  spring 
contams  ^hr  g^n  of  arsenious  acid  to  tbe  pint  and  8  grains  of  proto-  and 
persulphate  of  iron.  Tbe  imported  watei8  can  very  wen  be  taken,  and  as  a 
matter  of  Coct  tbe  water  is  brought  down  from  a  mountain  bebind  Levico 
in  pipes. 

Di  Bourboule  in  the  Puy  de  Ddme,  France,  being  more  accessible,  is 
better  known.  The  arsenic  is  in  the  form  of  araeniate  of  sodium,  28  mgrm. 
to  tbe  litre,  or  between  one  and  a  half  to  two  grains  to  the  gaUon.  Tbe 
otbei  constituents  are  litbium,  sodium,  and  potassium  cbloride,  sodium 
bicarbonate.  Ume,  iron,  and  free  carbonic  acid.  A  lai^  tumblerfnl  ia  tbe 
average  doae. 

At  Boyat  some  of  tbe  watera  are  of  a  similar  cbaracter,  but  weaker. 
The  strongest  ia  Saiut  Victor,  which  contains  about  one-aLtth  of  tbe  quantity 
of  arsenic  found  at  La  Bourboule,  but  more  iron. 

At  tbese  spas,  tbermal  treatment  is  usually  combined  witb  intemal 
imbibition  of  the  arsenical  aprings. 

LITERATUKE.— OnljselectioDaTronirecGiit  litenture&regiven.  CUnlcAt  uid  EtMogic«! : 
LoDtrra  NlELSSBN.     Clinieal  and  £tiologiea!  Stieartket  oa  Ptoriasit.     TnnsUtiou  bj   F. 

Sarandt,  1882.  Sydenhwn  Societ/s  volume  of  Selteled  E**ay»  on  Dirmalalo^,  1893. — 
D«bate  OD  Etiologjr  and  Treatment  of  Psoriiais,  BritUh  Medical  AasociKtioD  Heetiug,  \893, 
Brit.  Jaitm.  Dem.  vol.  v.  1893,  p.  277.  Pmthatog7  mnd  HlitoIogT :  L.  Scubtb.  '"  Beitriige 
KU  Pathologie  der  PaoriuiH,"  Archiv  far  Dcrmatologie  and  Syphilii,  vol.  iiiv.  1891!,  p.  739- 
ThU  fpTta  most  of  the  literatare  ot  tho  patholog;,  etc.,  up  to  date.— UNNA'a  HitlepaUoloff- 
Tratulatad  b;  Norman  Wa!ker,  1893.     Uuna  givea  tbe  literature  to  1 896, ^Mu Nila.    "  Histo 


,yCoogle 


122  PUBERTY 

pftthology  of  pBomMS,"  Bril.  Joam.  Dtrm.  toL  lii.  IBOO,  p.  63.—  KoPTTowa»i.  Annalei 
de  Derm.  vol.  i.  1899,  p.  765.  TreatmMit;  L.  Duncan  Bulklbt.  "Cliiiiul  Hotoi  on 
PsorUaiB,  especially  aa  regards  Frognosis  »nd  Trutment,"  Tram.  o/ tke  Medical  Sodelj/  of 
tht  Stattof  kew  Vork,  I39S.  — Btkou  Brahwell.  "An  Addresson  the  Thjroid  Treitment 
of  Silili  DisoMes,"  BrilUh  Journal  of  Dfrmaiolagy,  ya\.  vi.  1894,  p,  193.  ^Radcliffb 
CitocKsB.  "Salicin  and  SiUc^lates  in  tbe  Treatiiient  of  Paoriuii  and  lome  other  Skin 
AlTsctiona,"  Laneet,  June  8,  1B95,  p.  1421.— A.  Haslvnu.  "Usber  die  Beliandluiiff  der 
pHoriaaia  tntt  grasgan  Doaen  von  lodkalium,"  VitrteljakraArift  fir  DtrmatologU  itiut 
Si/philis,  vol.  lir.  18S7,  p.  677.— Hiluebbanp.  "Beitrmg  tur  lodkaliatn.  Tharapia  der 
FaoriMia,"  Itid.  vol.  iivi.  1892,  p.  S31.— E.  D.  Uapotbeb.  "The  Paraaitic  Natun  of 
Paoriasis  :  its  Treatment  bj  Mercurj,"  British  Mtdieal  Journal,  Jan.  17,  ISBl. — A.  Nbishbel 
"Usber  PaoriiaiB-Therapio,"  Zeilichnft  fiir  Hrtilidu  LandpTamU,  1899,  Ho.  102.— "The 
Treatment  of  Psoriasis  bv  Injsctions  of  C»lomel,"  b;  Bertakbllt,  Annala  d*  Derm. 
vol.  vit  1896,  p.  1320,  nien  to  Braulfs  ^evious  conimunication  in  Jul;  1896.- "  AnwsQ- 
dung  der  Kakod;lsaur«  in  Psoriasii,"  H.  Guselhamn,  Wieaer  klin.  iVodumehri/t, 
No.  14,  1869. 


Psorospertnosis.    Sm  Pakasiteb. 

PtCrVS^Um«      jSm  CONJUHCTIVA. 

PtomaineS* — The  temi  ptomaines  waB  foniierly  applied  to 
alkaloids  produced  by  decomposition  of  tbe  body  tisaues,  but  ia  now  also 
applied  to  alkaloida  found  in  the  body  during  life.  Tbe  term  leuoomuDe 
waa  at  oae  time  applied  to  the  animal  alk^oids  produced  during  life,  in 
contradistinctiou  to  ptomaiDes  produced  by  decomposition  of  dead  animal 
matter.  Both  theae  terme  are  now  more  or  less  obsolete,  and  the  t«rm 
animal  alkaloid  is  universally  applied.  The  nature  and  source  of  these 
complez  and  important  substances  ia  deacribed  under  "  Alkaloida  "  in  Vol.  I. 

Puberty. 

Ihtroductobv   ....     122  I  Distubbance       of       Genf.ral 
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Pdbebtt  ia  the  time  at  which  the  reproductive  organa  enter  the  initial 
etage  of  potential  or  phy8iological  activity.  It  ia  the  beginning  of  the 
developrneot  from  ubildhood  into  maturity.  The  time  occupied  in  tbis 
development  ia  long,  in  moat  people  12  or  13  year8.  It  is  known  os 
adolescence,  and  it  may  be  aaid  to  begin  normaUy  at  from  12  to  14  or 
15  year8  of  age  with  the  appearanee  of  the  firat  aigna  of  puberty,  and  to 
end  at  the  age  of  25.  Ae  W.  S.  Chriatopher  puta  it,  adolescence  is  the 
"epoch  for  the  latentization.  of  force  for  reproductive  purposea,  and  thia 
latentization  requirea  a  high  nutrition  and  a  relatively  Iow  activity." 

In  chUdhood  the  whole  energy  of  life  ia  directed  towarda  growth,  the 
building  up  of  the  bodily  frame,  bone,  muacle,  nervoua  tiaaue,  etc.  ChUdien 
are  more  ieady  to  euffer  from  malnutrition  than  adults,  oa  tbey  have  not 
only  to  live  but  to  grow,  and  the  daLly  demanda  made  on  their  nutritional 
powere  are  neceB8arily  much  greater  than  they  are  wheD  growth  bas  ceased. 
Long  before  young  people  have  done  growing  the  organs  of  reproductive 
life  paaa  from  guieacence  to  a  certain  nieaaure  of  potential  activity,  From 
the  date  of  this  change,  which  we  call  puberty,  the  ehild  haa  not  oiily  to 
live  and  to  grow,  but  to  develop  bis  highest  mentol  power8  os  well  as  hia 
moat  complex  animal  functiona     As  perfect  fuuctiou  cannot  piecede  com- 
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plete  growth,  it  is  clear  that  puberty  doee  not  mark  the  tirne  at  which  the 
functional  activity  of  the  reproductive  organa  would  be  anjthing  but  harm- 
fuL  Kature'B  čare  for  the  speciea  rather  than  for  the  iadividual  is  8hown 
by  the  aga  at  whicb  reproduction  is  poaeible.  From  the  point  of  view  of 
the  indlvidual  the  piemature  e^ercise  of  the  generative  functions  ia  opposod 
both  to  perfect  growtb  and  to  high  developmeot.  AdoleEcence  should  be 
entirelj  occupied  with  growth  and  with  the  development  of  mmd  and  body 
to  the  highest  perfection  posBible  to  the  individuaL 

Sigm  of  Pvherty. — In  boja  the  "  breaking  "  of  the  voice  is  one  of  the 
earliest  signa  of  pubertj.  A  boy'8  ainging  voice  uauaUy  resembles  a  woman's 
aoprano,  but  the  note  is  lesa  flute-like,  more  vibrant,  and  of  clarionet 
quality.  At  puberty  tbe  larynx  elongates,  the  vocal  corda  are  at  first 
relax«^,  the  voice  is  for  a  tirne  hoarsa  Then  readjustment  takes  plače, 
and  the  nian's  voice  appears,  uaually  an  octave  lower  tban  tbe  boy'8.  The 
speaking  voice  goee  through  aimilar  changes ;  it  becomea  hoarae,  and  finallj 
much  deeper  tban  in  childbood.  Coacurrently  tbe  extemal  genitalia  grow 
and  become  more  vaacular.  A  conaiderable  development  of  hair  takea 
plače  on  the  face  and  pubee,  and  in  a  leas  d^ree  on  the  arma  and  chest. 
Conneoted  witb  thia  is  a  greal  development  of  the  aebaceous  glands  of  the 
skin,  leading  in  niany  coses  to  an  eruption  of  acne  on  the  face  and 
ebouldera. 

In  girlfi  meustruatioD  is  U8ually  the  first  and  laoat  iinportant  sign  of 
puberty.  It  occnra  normally  at  varying  ages  from  11  to  16,  Aa  a  rule  it 
appeara  about  13.  Within  what  may  be  called  normal  limita  its  early 
appearance  is  a  sign  of  vigour,  its  poatponement  a  aign  of  retarded 
and  imperfect  devdopment,  or  of  poor  nutrition,  Women  of  tbe  beat 
phyaical  type  are  generally  in  advance  of  their  age  in  youth  and  behind  it 
in  middie  life.  Menstruation  in  them  begina  early,  it  is  painless  and 
moderately  profuse,  and  it  lasts  tiU  50.  It  ia  quite  ezceptional  for 
menstruation  to  be  painful  for  the  first  year  or  moie  of  ite  occurrence. 
DyamenoiThoea  uauallj  begina  eighteen  montba  or  more  after  ttbe  first 
appearance  of  the  cataJnemal  losa.  For  a  tirne,  in  moat  young  girls,  men- 
Btniaticoi  is  the  ODly  sign  of  aDy  conaiderable  phjrsiological  change.  They 
are  atill  children  in  thought,  feeling,  and  tastes.  It  is  difficult  to 
determine  how  much  of  the  gradual  change  from  childbood  to  adoleecence 
is  really  due  to  tbe  changed  condition  of  the  otgans  of  the  reproductive 
eystem,  or  how  mnch  of  it  ought  rather  to  be  attributed  to  the  development 
of  the  nervous  ayatem  geneisUj  and  to  the  increaaing  influencea  of  educatiou 
and  Bocial  and  family  life.  In  the  opinion  of  the  preaent  vriter  a  good 
deal  of  exaffieration  ia  present  in  the  writings  of  phjaiologists  on  this 
point.  Girle  of  14  and  15  are  not,  as  a  rule,  troubled  with  anything  that 
can  be  called  seiual  feelings.  They  are  praGticalIy  as  free  from  them  as 
tbey  are  at  7  or  8.  Moreover,  in  the  small  minoritj  of  young  women  under 
observation  who  have  never  menatruated,  and  who  presumably  bave  either 
no  ovaries  or  very  undeveloped  ovariea,  tbe  writer  has  not  been  able  to 
recognise  anjtbing  esceptional  in  their  demeanour,  in  their  deaire  for 
Bympathy,  affeetion,  or  admiration,  or  in  their  appreciation  of  pretty 
garmenta.  If  tbe  entire  inental  organization  of  womeD  vere  based  upon 
8exual  development,  as  aome  writerB  wouid  have  us  believe,  wonien  who 
are  witbout  the  most  important  part  of  the  reproductive  system  ought  to 
be  much  more  unlike  other  women  than  they  actttaUy  are.  Similarly,  in 
the  curioua  type  of  women  who  may  fairlj  be  called  "  masculine " — the 
women  wbo  are  genuinel^,  and  from  no  aSectation  of  their  own,  really  like 
men  in  their  habita  of  nund,  their  virtues  and  their  defects — the  nriter  has 
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not  been  able  to  traoe  anjthitig  abnormal  oq  the  6exual  side  of  tbeii  bodli}' 
development.  On  this  side  the^  aie  real  women,  on  eveiy  otlier  eide  thej 
closelj  resemble  men.  It  bas  to  be  admitted  that  the  resemblance  is  a 
genuine  one,  and  not  the  reault  of  any  "  apeing  "  of  men.  Many  woinen  of 
this  curious  type  have  done  theii  utmost  to  be  ultra-feminine  in  drese,  etc. 
TVe  ali  remeniber  Sydney  Smith's  inquiiy, "  Wbo  is  the  gentleman  in  white 
muslin  on  the  Bofa?"  in  reference  to  a  well-known  woman  who  Btiove 
througb  a  long  life  to  be  like  the  ses  she  belonged  to  phjsiologicall^,  but  not 
mentallf.  If  the  feminine  qualitieB  and  charaoterieticB  are  based  solelj 
upon  the  Bexual  organisation  it  is  difficult  to  understand  cases  ivhere  miud, 
general  formation  of  bodj,  and  temperament  seem  to  belong  to  one  6ex,  and 
the  special  distinguishing  organs  of  Bex  to  the  other.  They  seem  to  suggeet 
that  the  coanection  betweeu  the  sezual  ejBtem  and  the  bodilj  and  mental 
characteristics  usuall;  aecompanying  it  ma7  be  leas  direct  and  immediate 
than  is  commonlj  eupposed.  In  the  two  above-mentioned  groups  of  what 
aiay  be  oalled  "  freaka "  womeQ  ara  feminine  without  the  fundamental 
feminine  organs,  or  they  are  esseotiallj  mascuUne  in  spite  of  possesaing  them. 
Some  correlation,  wbich  uBuaIly  connects  the  sexual  type  of  mind  and  body 
with  the  8exual  organs,  seeme  to  be  absent. 

Precocious  and  Betarded  Puberty. — Puberty  is  occaaionallj  precocious  in 
both  sexes.  In  boys  vei7  marked  precocity  bas  often  been  part  of  general 
imperfection,  both  mental  and  bodily,  as  in  Dr.  Campbell'B  and  Dr.  Wood'8 
cases.  In  girls  it  is  not  rare  for  menstruation  to  appear  long  before  the 
usual  date  of  puberty.  In  many  of  these  cases  the  pbenomena  of  menstrua- 
tion Btand  alone  and  are  not  accompanied  with  other  signs  of  precocious 
matunty.  Children  of  from  1  to  7  year8  of  age  have  had  iegularly  recur- 
ring  menstrual  loss  without  any  obvious  abnormality  of  development  In 
another  claBS  of  čase,  however,  there  has  been  seen  very  remarkable  growth 
and  Bize  with  development  of  the  breaats  and  labia,  and  then  precocious 
menBtruation,  Here  there  has  been  a  physioI(^cal  anomaly  of  develop- 
ment of  which  the  precocious  menstruation  wa8  but  a  part  and  a  sign.  Dr. 
Morse  of  Harvard  has  collected  and  published  tlurty  cases  of  these  two 
groups  of  precocious  children.  Amoog  these  there  wa8  one  child  of  nine 
months  old,  another  of  Beveu  montbs,  who  menstruated  regalarly.  Both 
were  abnormally  large  and  intelligent  even  from  birtb.  A  poet-mortem  on 
one  čase  8howed  ovaries  which  had  ovulated  r^tilarly.  One  child,  whose 
čase  is  given  by  Dr.  Morse,  became  pregnant  in  her  eighth  year,  another  at 
ten,  and  a  third  at  elght  and  a  quarter.  In  ali  these  cases  there  was  nothing 
3trictly  speaking  abnormal  except  the  precocity.  They  were  anomalies 
of  development  Where  precocious  menstruation  is  present  without 
any  general  early  maturity,  the  cause  of  the  condition  is  even  more 
obscure. 

Cases  are  not  uncommon  in  whicb,  from  change  of  climate,  nervous 
shock,  a  severe  illness  at  or  about  the  tirne  when  puberty  should  have 
occurred,  or  from  other  causes,  the  normal  rate  of  development  has  been 
checked,  and  menstruation  is  con8iderab1y  delayed.  As  a  rule  in  these 
cases,  if  there  is  good  evidence  of  a  eound  general  development,  e.g.  in 
breaats,  pubes,  etc.,  there  ia  reaeon  to  expect  menstruation  to  appear. 
If  at  20  or  more  than  20  the  breasta,  etc.,  are  infautile,  it  is  prob- 
able  that  the  ovaries  are  absent  or  imperfect.  Where  the  ovaries  are 
preaent,  though  functionleaa,  menstruation  inay  occur  for  the  first 
tirne  even  at  a  very  late  age.  Dr,  "VVolfe  reports  a  caae  in  which  the 
patient  menatruated  for  the  first  tirne  at  43.  She  had  been  treated  for 
some  months  when  19  years  of  age  for  amenorrboes.     Some  years  after- 
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ward3  she  married  a  widower  with  a  fainily,  never  menstniated  tUl  eleveu 
fears  later,  wheii  she  wa8  nearlj  43.  A  severe  frieht  from  an  idiot  girl  was 
followed  at  onee  by  meustruation.  Thia  recurrea  irregularly  for  eighteen 
months  when  sbe  became  pregnant.  In  tbis  čase  the  fault  must  have  been 
nervoos.  From  some  obscure  cause  tbe  ovarian  neives  were  iohibited,  pos- 
Bibly  in  a  way  analogouB  to  tbe  inhibition  of  comrnon  eensation,  or  of  the 
special  senses,  in  bysterical  or  in  hypnotic  conditions. 

DiSTURBANCSs  OF  Health  AT  FuBERTT. — In  the  great  majority  of  cases 
the  commencemeDt  of  the  change  from  childhood  to  aidolescence  involves  no 
disturbance  of  health.  Where  the  nervous  sy8tem  is  sound,  the  nutrition 
good,  and  the  habita  of  life  wholesome,  health  may  be  ezpected  at  this  as 
at  otber  agea.  Thifl  particular  etep  towards  maturity  ought  not  to  involve 
any  more  risk  than  the  many  previous  stepe  &om  infanGy  upwards  have 
done.  £xperience  confirms  thia  view.  £very  mother  knows  that  a  sound 
child  of  from  13  to  16  ts  a  very  much  more  robust  creature  tban  he 
or  she  was  ten  jeam  earlier.  He  ia  much  lese  often  ailing,  his  life  is 
more  secure.  She  takes  it  for  granted  that  the  changes  which  puberty 
indicates  will  be  accomplisbed  without  nervous  or  otber  disturbances,  and 
in  tbe  caae  of  healthy  cbildren  ber  hope  is  almost  alway8  juetified  by  the 
reault.  The  caae  is,  however,  qiute  otbervise  wben  tbe  child  inberits  a 
bad  nervous  sfstem,  or  wben  its  nntritional  powers  are  unequal  to  any 
extra  stress  being  put  upoD  them.  lielated  to  the  fundamental  changes 
accomplished  at  pubertv,  there  is  the  correlative  tbough  not  usually  quitie 
contemporary  change  of  very  rapid  growth,  and  of  an  equaUy  rapid  develop- 
ment  of  the  higher  niental  powerB.  Kervous  etability  is  taxed  in  several 
ways  at  once.  Tbese  conditions,  however,  belong  more  properly  to  adoles- 
cence tban  to  tbe  tirne  of  puberty  itself. 

In  both  hoys  and  girls  tbe  tirne  of  greatest  rapidity  of  growth  is  Ister 
tban  puberty,  and  it  ia  probable  tbat  very  rapid  growtb  haa  more  to  do 
witb  the  nervous  inBtability  of  adolescence  than  anytbing  else.  Insanity  is 
indeed  rare  at  puberty,  and  markedly  less  rare  bix  or  aeven  yearB  later. 
Wben  preeent  it  ia  alwaya  the  result  of  a  etrongly-marked  inherited  t«n- 
dency.  Dr.  Clouston  had  only  two  caaes  of  insanity  at  puberty  in  the 
Edinburgh  A8ylum  out  of  a  total  of  1800  cases,  and  only  twenty'two  at 
the  ages  of  16  and  17.  He  beUeves  inBanity  at  puberty  to  be  alwaya 
hereditary,  acute,  remittent,  not  dangerous  to  me,  and  of  good  prognoais. 

Of  tbe  less  seriouB  neuroses,  epilepBy,  oborea,  and  migraine  are  tbe 
most  important,  and  tbey  are  also  among  the  disturbances  which  moat  ire- 
quently  aeem  to  begin  at  or  near  puberty.  Especiallj  is  this  true  of 
migraine  and  epilepsy.  A  large  proportion  of  well-marked  cases  of 
migraine  date  from  the  age  at  wbicb  puberty  uBuaIly  appears.  In  women 
it  may  poesibly  be  connected  witb  tbe  heightened  arterlal  tenaion  before 
menstruation,  and  witb  disturbance  of  tbe  voso-mobor  syBtem  as  a  direct 
result  of  tbejosa  of  blood.  It  is  Tery  unusual  to  hear  of  a  true  migraine 
beginning  in  adult  life.  In  previoualy  healtby  girls  the  occurrence  of 
menatruation,  wben  the  loss  is  normal  in  amount  and  regular  in  its  retum, 
seema  to  produee  no  evil  effecta  If,  hovrever,  the  loaa  is  exceaaive,  or  very 
scanty,  or  quite  irregular,  the  general  bealth  ia  U8ually  affected  djsadvan- 
tageouslj,  coincidentalIy,  perbaps,  ratber  than  conBequently.  Tbe  appetite 
often  fails,  and  then  at  a  time  of  very  rapid  growth  the  nutritional  power 
is  diminished  and  ansemia  results.  The  power  of  aseimilating  a  liberal 
allowance  of  nutritious  food  is  never  more  valuable  than  in  a  girl  of 
15  or  16  when,  along  with  a  marvellous  rate  of  growth,  tbe  organa  of 
reproduction  are  being  gradually  matured  and  perfected,  and  their  nervous 
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Mechanism  elaborated,  aod,  as  it  weTe,  trained  into  hannonious  working. 
For  ali  this  a  high  degree  of  Dutritioo  is  waikted.  The  change  atarted  in 
girlB  at  puberty,  withoub  suHeriDg  and  witbout  any  disturbance  of  bealth, 
is  fr6queiitly  ctiecked  a  few  ^ears  later  by  coaditiona  which  unfaTourably 
afiect  the  nerrous  syBtem  or  tbe  nutritioD.  A  familiar  inetance  of  tbis 
JB  the  bad  eSect  on  a  girre  health  whicb  eo  frequentl7  results  from 
seoding  her  abroad  at  16  or  17  jeara  of  &gs.  A  ™it  to  German^ 
especiall/  very  often  upseta  a  girrs  health  to  a  ver;  seriouB  extent.  The 
food  is  distastefiil,  tbe  hcusee  are  hot  and  cloee,  there  is  verj  Uttle  out- 
door  life,  Tery  few  games,  aod  ehe  is  home-sick  and  solitaij.  The  neires 
oonnected  with  the  ByBtem  then  in  process  of  development  are  often  the 
first  to  break  down  as  a  result  of  poor  nutrition  and  a  generaUy  depreBsed 
7itality.  Mothere  are  apt  to  be  unduly  anzious  about  the  fitst  appearanoe 
of  menetmation,  and  not  nearly  anxioiiB  enough  to  maintain  vigour  during 
the  iiiil>ortant  years  which  immediatelT  Bucceed  it. 

Hygiene  of  Pubertt. — No  special  rulee  are  required  at  this  age  for 
either  boy8  or  girls.  Tbey  both  need  a  bealthy,  active  tife,  with  much 
open-air  exerciBe,  pleiity  of  good  food,  and  plenty  of  occupation.  The  dis- 
cipline and  brightness  of  a  good  school  are,  as  a  nile,  much  better  for  girls 
as  well  aB  boyB  than  the  indulgence  and  absence  of  sy8tematic  playground 
life  which  are  involved  in  education  at  home.  Ali  good  girls  HchoolB  of 
the  preaent  day  make  almoat  as  much  nse  of  playgrouad  games  as  boys' 
Bchools  do,  and  with  Bimilarly  good  results.  Young  people  of  that  age  are 
best  uvith  Tery  little  leisure,  with  thetr  wbole  time  bo  occupied  with  a  dis- 
ciplined  routine  of  work  and  play  that  there  is  no  opportunity  for  loung- 
ing  about  and  Bentimentality,  and  with  a  lai^e  amount  of  social  and 
amusing  exeroi8e.  Girls  who  enjoy  out-door  games  uBuaUy  eat  well,  and 
if  they  do  Nature  wUl  take  čare  of  the  dne  devel(^ment  of  their  repro- 
ductive  organa.  The  danger  of  too  much  esercise,  e8pecially  when  it  ib  out 
of  doors,  is  far  smaller  than  the  danger  of  too  little,  and  the  regulation  of 
exercise  may  Bafely  be  lefl  to  the  dlscretion  of  the  Bchoolmistreas  if  she  is 
fit  for  her  work. 

Parents  are  often  puzzled  aa  to  how  far  it  is  well  to  explain  the  elemen- 
tary  facta  of  the  physiology  of  reproduction  to  girls  and  boy8  at  about  the  a^ 
of  puberty.  Much  depends  on  the  relations  between  the  patent  and  child ; 
Bome  parents  are  much  more  intimate  with  their  children  than  othera.  A 
certain  degree  of  reserve  on  auch  subjecls  ought  certainly  to  be  maintained ; 
but  it  is  probably  alwaya  best  for  fathers  to  speak  to  sons,  and  motbers  to 
daugbters  in  a  way  wbich  ahall  enable  the  cbUd  to  understand  the  elemen- 
tary  ^ts  of  life,  and  to  look  upon  them  with  reverence.  The  Btudy  of 
botanr  is  perhaps  the  best  way  of  introducing  to  children  the  idea  of 
8exual  differences,  and  from  botany  the  step  can  be  taken  to  the  natural 
hiBt0Ty  of  animals,  and  so  to  human  phyBiology.  It  is  certainly  desirable 
for  boy8  to  be  wamed  as  to  the  great  danger  of  loas  of  self-control,  and  of 
any  premature  and  irregular  exercise  of  the  reproductive  function.  Girls, 
as  a  rule,  need  such  waming  far  less  than  boyB,  and  it  must  depend  on  tbe 
discretion  and  tnsight  of  their  motbers  to  give  it  or  to  nithhold  it. 
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''Hygieae  orGrovth."- D.  L.  BiAbemt.  La  PuitTU eka  Vliommt  el  cket  la  ftmmt.  Puis, 
1896. — CHBiaTOFHEU.    "Nature and  MsDagament  af  Pubertjr,"  ^i?i«ri'«a)i/i>vr.  OynaKol.  1898. 
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Public  Healthi — The  following  iB  s  liBt  of  the  more  importaDt 
articles  dealing  with  gueatioiiB  of  public  health : — 


Air,  Ezsminaitioii  oC 

Disinftction. 

Food. 

Hospital 

InfbetloiL 

Hetsorologr. 

QlUttUltillk6. 


Bhip  BjsJBaa. 

Sewaga  utd  Dninage. 
Tradeo,  Dangarons. 
Ventilation  and  Wuinmg. 
VtUlfl 
Wat6r. 


Pudenda*  Ulceratingr  Granuloma  of  the.— The  dis- 

tributioD  of  this  diaease  is  not  yet  fully  known.  It  occuis  in  British 
Guian&,  where  it  attacks  the  pudends  of  the  coloured  population  and  half- 
breeds.  'Womeii  are  rather  more  frequeiitly  attacked  than  men.  Dr. 
Baniels  states  that  he  bas  eeen  a  similar  disease  in  Fiji  amongst  the 
MelaneaianB  from  the  New  Hebrides  and  Solomon  Islanda.  It  waa  there 
a  chronic  difiease,  unafiected  by  antisTpbilitic  treatment,  and  waa  locaUy 
contagiouB,  or  at  least  afTected  oppoeed  suriaces.  The  present  writer  met 
witb  probabij  a  dozen  casea  in  Darfour  and  in  tbe  £abr-el-Ghazal  diatrict 
of  Central  Africa.  Dr.  J.  H.  Conyera,  wbo  baa  had  experience  on  the  Gold 
Coast  of  We8t  Africa,  never  Baw  the  diseaae  thera  Dr.  Eennard  dividea 
the  afTection  into  three  classes — specific,  tubercular,  and  mal^nant — but  it 
is  probable  that  these  are  onl^  phases  of  the  same  disease.  The  disease 
attacks  individuals  &om  adolescence  to  old  age.  It  is  rarely,  if  ever,  cured, 
and  specific  treatment  has  no  influence  upon  its  progresa,  although  it  may 
be  useful  in  cases  which  are  complicated  with  sjphilis.  Fifty  jears  ago 
the  disease  seems  to  have  been  exceedingly  rare. 

There  is  no  evidence  that  this  afTection  is  hereditary. 

The  disease  usuallj  ccmmences  as  a  simple  pimple  situated  somewhere 
in  the  groin  or  behind  the  scrotum,  or  8omewhere  on  the  genitals.  There 
is  great  itching,  and  buboes  form.  The  patients  scratch  themselves,  and 
the  tiflsues  break  down  and  discharge  a  foul-smelling  pumlent  fluid.  An 
ulcer  rapidlj  forms,  having  abrupt  edges  which  are  more  or  less  indurated. 
There  is  little  or  no  congeation  of  the  surrounding  skin.  The  aSection  may 
either  begin  on  the  skin  or  the  mucous  membrane ;  it  does  not  aSect  the 
glands,  bones,  or  subjacent  tissue,  but  epreads  in  the  dermal  and  sub-dermal 
tiasue.  It  bas  a  marked  preference  for  tbe  neigbbourhood  of  the  hair 
follicles  and  for  the  sebaceoua  and  sudoriferous  glands,  at  any  tate  in  its 
advanced  condition.  The  disease  does  not  niarkedly  afTect  the  general 
health,  and  is  not  associated  with  any  particular  diathesis. 

MicroscopicalIy  the  disease  appears  to  be  allied  to  lupus  erytheniatOBUB, 
but  thete  is  a  want  of  8ynunetry,  and  it  is  more  superficial  in  character  than 
that  disease.  It  spreads  very  8lowly — for  instance,  in  a  čase  which  wa8 
seen  in  1690  it  was  situated  behind  tbe  scrotum,  in  1892  it  had  spread 
round  the  arnis,  and  in  1896  it  had  estended  backwatd8  to  the  coocyx. 

No  characteristic  micro-organisma  have  been  found  in  connection  wit1i 
this  afTection,  Bimply  mierococci  staining  deeply  by  Gram'B  and  LdfHer'8 
methods.  The  nodulea  which  exist  on  the  margina  of  the  ulcers  are  com- 
poeed  of  round  cells  with  large  but  uBually  badly  stained  nuclei  contained 
in  a  delicate  reticulum  of  Sbrous  tissue,  which  is  covered  by  epithelium. 
The  uodules  mei^  gradually  into  a  aubjacent,  dense,  fibrous  stroma,  in 
which  small  masses  of  siTnilar  rounded  cells  are  imbedded.     The  growtha 
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are  verj  voecular  and   the   capillaries   mucb   dilated,  but  there  are   do 
hsemorrhages  (J.  Galloway). 

TrecUtiunt. — Thia  is  verj  unsatisfactoi^.  Tonics  if  necesBary,  but,  as 
before  mentioned,  specific  treatmeat  is  without  effect  The  local  treatmeDt 
consista  of  great  cleanliness  and  the  application  of  caustics.  Salicjlic  acid, 
30  or  40  gre.  to  creaaote  ointment  1  oz.,  inay  be  used,  This  cauaea  aevere 
pain  for  one  or  two  hours,  but  it  does  not  cure  the  patient,  &s  if  the  treat- 
meat is  stopped  the  uIceratioD  proceedB.  Sciaplng  the  dieeaeed  p&rt  with 
a  Volkmaiiii'8  spoon  is  sometimes  useful,  but  the  oalj  chaoce  of  cure  is  the 
firee  excision  of  the  initial  pimple.  UsiiaCj  the  dis^se  has  pn^ressed  too 
far  for  this  wheu  the  patient  comes  under  observation. 

LITEKATURE.— CaHYEits,'J.  H.,  *nd  Danisls,  C.  W.  The  BritUh  Ouiana  Mtdieal 
Annual,  1896,  pp.  13-2S. — aALLOWAT,  J.  BritiA  Joitrnal  o/  Dermatolog!/,  1S97,  p.  1S3. — 
The  Britith  Ouiana  Med.  An.  1883,  p.  137.— Manson.     TropiČal  Diuaiee,  1888,  p.  438. 


Puerperlum. 

sectioDS : — 
Physiolog7  of  . 
FatboloKj — 

L  Pnazpeial  Bepticemia 
n.  AilftctloiiB  of  Breasts  and 
Nipplee 


-Thia    Bubject    is    described    in    the    foUowing 


m  Oertaitt  0«neral  Oondi- 
tions,  Oonstipation,  etc. 
tV.  Paerperal  Insanit;,  etc 
T.  Dociduoma  SEaligna 
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1.  Temperature  and  Slcin      .     129 

2.  Circvlalory  and  Bešpim- 
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:i.  JHgestive  Syittm       .  133 
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5.  Nervout  Sgttem 
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3.  The  Vagina     . 

4.  TheBladder    . 

5.  Tkt  Abdominal  Wath 

6.  Evidencet    of    reeetU    De- 
liverj/   .... 


1.  Firit  Dutiet :  the  Binder: 

Aftfr-paimt    . 
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3.  Ditt        .... 

4.  Regvlalion  of  the  Bladder 
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7.  Getting  up  and  going  out . 


.  Lactalion  136 

7.   The  Lochia  .137 

8.  Changei  in  tAe  Pdvie  Organs 
{Involution)     .         .  .139 

1.  The  Uterui  .139 

iClinical  Featura     .     139 
Anatomieal  Featuret     140 
.  Maeroieopic  141 

ii  MicroKopk  141 

2,  The    Vterine    Appendagei 

and  Ligaments  142 

The  puerperium  is  the  period  of  recover^  froin  childbirth,  and  is  also  known 
as  the  "  Ijing-in."  It  may  be  said  to  begin  with  the  espulaioo  of  the  placenta, 
and  to  comprise  cUiiically  the  firet  month  and  anatomicallj  the  first  sls  weekB 
after  delivery.  It  poaaesaee  a  twofold  interest:  from  the  pbjsiological 
and  anatomieal  standpoint,  remarkable  changes  in  the  matemal  s^Rtem 
Buperveoe  od  the  completion  of  lobour;  from  the  clinical  standpoint,  the 
management  of  the  puerperium  requires  the  most  careful  attentioD,  in  order 
to  shield  the  patient  from  preseut  danger  and  to  avert  barmful  results  in 
the  future.  This  natural  division  of  the  subject  wil]  be  followed  heie,  od 
the  Unes  of  the  index. 
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I.  Changeb  in  THE  Maternal  Ststeh 

The  lapid  transitioD  from  the  cooditiOD  of  oanfiDg  and  DOuriahiDg  a 
child  in  iitero,  with  the  modifications  of  nutrition,  ciiculation,  aod  excTe- 
tion  entailed  tbereb}*,  to  the  conditioD  in  which  mother  and  child  have  an 
independent  ezisteace,  has  a  marked  infiuence  on  the  wbole  maternal  ey8t«m  ; 
and  thia  influence  is  accentuated  bj  the  changea  incidental  to  the  pn^ress 
of  iovolution  and  the  establiahment  of  lactation. 

A.  Physiology  of  the  Puerperium. — The  beginiiing  of  the  puerperium  ia 
chatactemed  by  the  eflbcts  of  the  effort  of  labour,  Fatigue,  which  may 
amouiit  to  prostratiou,  ia  combined  with  the  feeling  of  rest  and  relief  follow- 
ing  exertion  and  pain ;  the  Bkin,  pulse,  and  temperature  tefltify  to  the  recent 
muBcular  eSbrta,  and  the  patieut  is  ti8ually  content  to  lle  in  a  condition  of 
bodily  and  mental  inactivitj.  The  immediate  and  latei  ajstemic  changea 
ttow  demand  our  consideration. 

1.  Temperature  and  S/dn. — Immediatel;  sfter  deUTerjr  there  is  a  rise 
of  temperature,  which  is  U8ually  slight,  but  which  variea  with  the  characters 
of  the  laboor,  and  eapeciallj  with  its  duration.  From  some  observationa  on 
600  cases  at  the  Genenu  Lying-in  Hospital,  made  for  the  purpose  of 
ascertaining  what  relationship  existed,  I  fouud  (1)  tbat  the  duration  of  the 
firat  stage  of  labour  has  oni;  a  slight  influence  on  the  8ub8equent  temperature, 
ezcept  in  those  caees  where  the  membranea  rupture  very  early ;  when  this 
ooours,  and  the  firat  stage  laats  one  or  Bevaral  daya,  the  temperature  after 
delivery  is  often  high,  even  when  the  second  stage  is  rapid. 

(2)  The  influence  of  the  duration  of  the  second  stage  is  more  marked ; 
the  longer  the  second  stage,  the  higher  is  the  temperature  after  labour,  The 
Ume  of  day  at  which  delivery  ttucea  plače  hae  a  slight  influence  on  the 
temperature,  but  less  than  ia  attribubed  to  it  by  Schroeder.  To  estimate 
this  factor  under  conditions  as  aimilar  as  poeaible,  I  analyBed  300  normal 
cases  of  multipiu«  in  which  the  second  stage  of  labour  laeted  leas  than  an 
hour.  Dividing  the  tweDt7'-four  bours  into  perioda  of  four  hours  each,  50 
cases  were  taken  of  delivei^  within  each  period,  and  the  average  temperature 
in  each  group  of  50  cases  was  obtained,  coming  out  as  follows : — 

Honr  oE  deliverT :  IS  night  to  4  a.U.  :  Temp.  99°  j  18  noon  to  4  p.h.  ;  Temp.  68-7* 
4  A.U.  to  B  A.H. :  „  98'6°  4  P.U.  to  8  P.H.  ;  „  &8'd° 
e  A.>LtolSnoon:       „      &8'6*  |    Sp.iLtolSnight:       „      98'6 

After  the  administration  of  chloroform  during  labour  the  subeeguent 
temperature  is  relativelr  low,  even  wheD  the  second  stage  has  lasted  long, 
and  hae  been  terminated  by  forceps. 

The  temperature  during  the  remainder  of  the  lying-in  period  presents 
no  difference,  in  normal  cases,  from  that  of  an  ordinary  healthj  person. 

It  vas  formerly  taught  (3)  that  during  the  first  twelve  hours  the  tempera- 
ture rises,  that  it  falla  during  the  iiext  tvvelve  hours,  and  that,  after  remaining 
8tationary  thereafter  for  tweuty-four  hours,  there  ia  a  second  rise,  correspond- 
iog  to  the  development  of  lactation.  This  rise  was  said  to  last  two  dayB, 
and  to  then  give  nay  to  the  ordinar;  temperature,  which  waB  somevhat 
higher  than  that  of  perfectly  healthy  persons,  reaching  a  mazimum  df 
100-5°  F.  (38°  C).  So  also  E.  S.  Tait  (4)  found  that  the  higheat  temperature 
occurred  on  the  third  day,  and  he  attributed  the  rise  to  the  onset  of  lacta- 
tion. The  teacbing  of  modem  text-lxK)k8  is  that,  while  the  temperature  of 
the  lying-in  woman  is  eaaily  disturbed,  it  is  not  normally  different  from  that  of 
a  heaJthy  person  (5).  Galabin  (6)  wa«  among  the  earliest  to  espreas  this  Tiew. 
He  says :  "  It  does  not  appear  that  any  notable  rise  of  temperature  should  he 
VOL.  X  9 
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reg&ided  aa  neceaeary,  or  absolutelj  normal ;  and  the  elevation  about  the 
tMrd  d&j  is  probabl^  due,  much  more  often  thao  wa8  formerly  Bupposed,  to 
a  B%ht  aeptic  or  traumatic  disturbance."  Becent  American,  French,  and 
Germao  opinione  are  in  accord  with  those  of  English  vriters  on  tbia  point. 
Vamier  etatea  categoricalIy  that  "  the  so-called  milk-fever  is  notliing  elae 
than  an  attenuated  form  of  puerperol  infection."  It  le  not  aeceaearj  to 
multiply  quotatioDS,  and  I  will  content  myself  with  euppottiug  the  modem 
view  on  the  careful  observationa  of  Probyn-WilliamB  and  Cutler.  Observa- 
tions  made  on  100  consecutive  uncomplicated  casea  led  them  to  the  con- 
clusion  that  the  average  temperature  during  the  1ying-in  varies  between  98° 
and  99°  F. 

Kupture  of  the  perineum  wa8  in  the  former  days  a  frequeiit  cause  of  riae 
of  temperature.  Tait  (op.  ctt.)  found  that,  in  23  caaes  of  more  or  lese  severa 
tear,  the  averf^e  highest  temperature  waa  103-8° ;  in  7  caaes  of  slight  tear, 
1026° ;  and  in  11  cases  of  labial  tear,  103'7°.  With  a  better  asepsis  theee 
temperatures  disappear.  Probyn-'Williani8  and  Cutler  found  tluit,  in  15 
consecutive  cases  of  rupture  of  the  perineum,  requiring  one  or  more  sutores, 
the  avert^  of  their  temperatures  did  not  differ  to  an;  appreciable  extent 
from  the  normaL 

W.  S.  A.  Griffith  considers  that  normal  cases  are  tboee  in  whicb  the 
temperature  does  not  ezceed  99°,  and  finds  that  on  this  basis  about  60 
per  cent  of  cases  may  be  regarded  aa  normal. 

There  are  two  reaeons  why  the  belief  in  "  milk-fever  "  shonld  have  pre- 
vailed  so  long.  Id  the  first  plače,  before  antlsepsis  wa8  introduced  into 
midwifery,  a  mild  degree  of  saprsemia  or  of  septic  infection  often  occurred ; 
and  the  usual  tirne  for  the  manifestation  of  those  conditions  is  &om  the 
secoud  to  the  third  day,  i.e.  about  the  tirne  that  the  bieasts  are  taking  on 
a  fuller  activity.  In  the  second  plače,  aa  Griffith  poiuta  out,  there  is  a* 
direct  connection  between  septic  conditions  of  the  uterus  and  a  form  of 
mastitis ;  and  pyrexia,  associated  with  a  blush  on  the  breaeta,  may  be,  and 
often  is,  due  to  some  putrid  clot  or  portiona  of  placenta. 

The  skin  of  healthy  lying-in  women  is  more  moist  than  in  the  non- 
puerperal  condition,  and  indeed  thia  is  a  feature  that  pereiats  during  lacta- 
tion.  It  is  not,  therefore,  the  result  of  the  muscular  efForta  incidental  to 
delivery.  It  is  prohabIy  correlated  with  the  actiyity  of  the  breaats,  to  whieh 
the  glanda  in  the  skin  have  an  ancestral  relationship.  No  doubt  an  additional 
canse  for  increased  activity  in  the  skin  is  to  be  found  in  the  faot  that  the 
skin  shares  with  the  kidney8  the  duties  of  incteaaed  elimination  of  waBte 
tisaue-products  resulting  from  involution. 

The  pigmentation  of  the  skin  brought  about  during  pregnancy  uBually 
fades  faiTly  rapidly,  and  may  have  djsappeared  ahnost  completely  in  a 
few  week8.  The  strice  lose  their  reddi^  tinge,  and  eventually  become 
white  and  opaque. 

The  development  of  manimary  functious  by  the  skin  of  Iying-in  women 
was  first  described  by  Champneya,  who  found  that  in  27  out  of  377  women 
oonfined  at  the  General  Lyiug-in  Hospital,  lumpa  appeared  in  the  asillse, 
from  which  a  milky  secretion  could  be  eipressed.  In  half  the  cases  they 
were  bilateraL  These  lumpa  are  situated  in  the  skin,  and,  uniike  lymphatic 
glands,  can  be  raiaed  and  isolated  from  deeper  stmcttires.  They  are  soft, 
Sattoned,  without  obvious  nipple,  pore,  or  duct.  They  are  limited  to  the 
hair-covered  surface,  and  rauge  in  size  "  from  the  smallest  perceptible  to 
that  of  an  egg."  They  are  commonly  first  noticed  on  the  third  or  fourth 
day  after  deliTery,  and  their  course  coincides  generally  witb  that  of  the 
bieastfl,  eslarging  and  becoming  tense  and  sometimes  teuder  about  the 
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third  da;.  They  sometimee  enkrge,  aud  oocasionall;  become  paluful  at 
the  begiDiiing  of  a  Bubfieqi]eDt  pregnaDcy,  or  during  menetniatiou.  Tbe 
secretioiL  doee  not  flow  spontaneoual^ ;  but  wheii  sgueezed  out  it  appears 
8uocesaively  as  granular  dihris,  like  the  seoretion  of  Bebaceous  follicles ;  tben 
colostTum,  and  then  milk.  At  firat  these  lumpe  were  thought  to  be  aasociated 
with  sebaceous  glaadB,  but  a  later  iuvestigation  b^  Cbampiie7s  and  Bowlb7 
baa  8howa  them  to  be  modified  aweat-^aQdB,  the  sebaceous  glands  being 
unaltered. 

2.  CirculatOTy  and  Bespiratory  Si/slevi. — The  Seart. — During  the  later 
mootbs  of  pregnaDcj  tbe  heart  usuall;  becomes  displaced  alightly  to  the 
left ;  but  witb  tbe  empt^ing  of  the  uterus  aod  tbe  diminution  of  intra- 
abdoDiinal  preseure,  it  is  able  to  resume  its  normal  poaition.  The  base 
of  the  thorax  at  the  same  tirne  teads  to  retum  to  its  normal  width ;  it 
does  Dot,  however,  do  so  entirelj,  ezcept  under  the  influence  of  artificial 
ootnpreSBion.  A  second  important  change  is  the  disappeaiance  of  tbe 
hTpertropbj  that  is  fouod  during  pregnaDGy ;  tbia  involution  of  the 
canliac  muacle  is  conunonlj  aasociated  with  a  soft  blowing  murmur  re- 
placing  the  firet  Bound  as  heard  at  the  apex.  Tbis  waa  first  deaciibed 
hj  Angel  Mone^,  and  has  been  confirmed  hj  later  observere.  Dakin 
found  it  to  be  present  in  57  out  of  100  caaes  speciallj  ezamined  at  tbe 
General  L7ing-in  H(»pital. 

The  Pulse. — Retardation  of  the  pulse  during  the  lying-in  wa8  incident- 
8lly  noted  by  R  Whytt  in  1765 ;  Montgomery  recorded,  in  1857,  three  casea 
in  whicb  tbe  pulse  waa  40  to  44  on  tbe  day  after  deliTery,  rislng  about  10 
beats  a  day  till  it  retnmed  to  normal.  Two  of  the  caaes  weTe  multipane, 
and  one  a  primipara.  He  mentioned  that  be  had  seen  many  other  cases  of 
this  pbenomenon,  of  wbich  be  was  unable  to  oSer  any  eicplanation. 
'  M'Clintock,  in  1861,  stated  that,  in  a  large  proportion  of  cases  of  normal 
convalescenee,  the  pulae  scarcel;  deviated  at  ul  from  the  standard  of  bealth : 
with  tbe  reaotion  succeeding  to  tbe  sbock  of  parturition,  and  witb  tbe  coni- 
ing  of  the  milk,  there  migbt  be  a  rise  of  a  few  beata ;  but  even  this 
temporary  acceleration  wa8  more  frequently  absent  tban  present.  He 
CDntinually  met  witb  cases  in  whiGh  the  pulse  did  not  exceed  72  ali  througb 
childbed ;  and  many  other  oaaes  he  bad  mat  with  wbere  it  waa  as  low  as 
60,  54,  48,  and  even  44.  But  this  morbid  8lowne8S  he  regarded  as  consti- 
tutional,  and  not  depending  on  any  condition  peculiar  to  cnildbed ;  and  he 
added  that  these  pattents  reoovered  welL 

A  more  detailed  Btudy  of  the  queetion  was  made  by  Blot  in  1864.  The 
followiDg  is  a  r6»amd  of  some  of  bis  conclusious : — Slowing  of  the  pulse  is 
geDerally  observed  in  healthy  lying'in  womeQ,  Tbe  patlents  on  wbom  be 
made  his  obserrationa  bad,  apart  from  the  puerperaJ  state,  ao  ordinary 
phyBiol(^caI  pulse-rate.  Most  frequently  the  pulse-iate  osciUates  between 
44  and  60 ;  three  times  he  Baw  it  fall  to  35.  Tbe  8lowing  is  not  inflnenced 
by  diet,  by  uterine  contractions,  nor  by  tbe  duratlon  of  tbe  preceding 
labour ;  and  it  persists  during  the  tirne  often  improperly  described  as  that 
of  "  milk-fever."  It  ia  more  often  found  in  multiparse.  It  generally  begins 
in  tbe  first  twenty-four  hours  after  labour ;  becomes  more  pronounced,  men 
remains  etationary,  and  fiDaUy  disappears  gradually ;  tbe  duration  of  the 
8lowing  is  u6ually  from  10  to  12  days.  It  is  a  very  favourable  prognoetic 
sign.  It  is  not  to  be  explaiued  by  nervous  exhaustion,  for  BphygmogTaphio 
observatioDS  undertaken  in  conjunction  with  Marey  Bhowed  that  it  is  related 
to  the  increaee  in  arterial  tension  wbicb  follows  labour.  Louge,  wbo8e  cod- 
clusions  agree  in  the  main  witb  those  of  Blot,  describes  three  types  of  the 
puerperal  pulse :  in  tbe  first  type  it  osciUates  betweeD  72  and  80,  and  ia 
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never  8lower ;  in  the  second  the  general  rate  is  72  to  80,  but  it  maj  drop 
at  times  to  60  or  58,  retuming  to  the  aormal ;  in  the  third  type  the  pulee 
becomes  graduallf  alower,  till  it  oBcillates  between  46  and  50,  the  mazimum 
slowing  Ming  od  the  seventh  daj.  OlehauseD  foimd  that  in  348  cases  the 
pulse-rate  wa8  as  foI]ow8 : — 

Over  60  in        128  cases,  or  SaS  per  cent 


Hence  a  pulse  below  60  wae  found  in  63  per  cent  of  cases.  Falaschi 
described  it  aa  occurring  in  25  per  cent  of  cases ;  Louge  found  it  in  33  per 
cent  of  multipane,  and  in  25  per  cent  of  primiparse.  Blot,  on  the  other 
hand,  considCTed  it  to  be  the  general  riUe,  The  above  conclusions  have 
become  crjstalliaed  in  the  teaching  of  most  of  the  text-books  of  midwiferj. 
ThuB  Spiegelbei^  sajs :  "  The  pulse-rate,  which  had  increased  during  labour, 
dimiuiehes  immedlatelj  after  it,  tben  rises  again,  and  on  the  aeoond,  third, 
or  fourth  daj  becomea  markedlj  slowed,  The  rate  then  vahes  betw6eB  44 
and  70 ;  indeed,  a  fiequenGj  of  less  than  40,  even  of  30,  has  been  noticed ; 
the  usual  figutea  are  44,  48,  and  56." 

Within  the  last  few  jears  the  older  teaching  has  been  challenged, 
notablj  by  Probjn-Williani8  and  Cutler,  and  by  HeiL  From  an  investiga- 
tion  on  100  cases  at  the  General  Lying-in  Hospital,  Probjn-Wi]liams  and 
Cutler  found  that  the  average  pulse-rate  during  tbe  puerperium  was  never 
Iower  than  72,  and  wa8  often  nearer  80  than  70 ;  not  one  čase  preaented 
features  conreaponding  to  the  above  description  bj  Spiegelberg.  On  examin- 
ing  the  records  of  20  cases  at  Queen  Charlotte's  Hospital,  their  concluaiona 
were  confirmed.  Theii  100  cases  presented  the  8omewhat  curious  feature 
that  the  pulse-rate  was  higher  in  the  moming  than  in  the  evening. 
Heil'8  investigations  also  comprised  100  cases;  he  found  that  in  onlj 
12  per  cent  of  cases  waa  the  pulse-iate  leaa  bj  at  least  10  beata  during 
tbe  Ijing-in  than  during  pregnancj.  He  concludea  that  it  cannot 
be  admitted  that  tbere  is  during  the  puerperium  a  pbjdological  retarda- 
tion  of  the  pulae  to  anjthing  like  the  extent  generallj  taught;  for 
though  the  pulse  maj  be  slow,  the  aame  thing  may  occur  during  preg- 
nancj or  in  ordinarj  healtb ;  it  is  in  no  vraj  cbe^acteriatic  of  the  lying-in 
period. 

In  the  face  of  theee  conflicting  viewB,  Tamier  set  himaelf  to  investigate 
the  matter  afreah ;  and  his  observations  led  him  to  the  concloaion  that  in 
72  per  cent  of  caaea  there  was  an  undeniable  elowing  of  the  pulae  during 
the  Ijing-in.  We  muat  necesaarily  conclude  from  these  divei^ing  results 
that  the  pulse-rate  during  the  puerperium  presents  great  variations,  depend- 
ing  BO  doubt  in  some  degree  on  varjing  conditiona  of  observation.  Investiga- 
tions on  a  more  estended  scale  are  required.  For  the  present,  tbe  view 
tbat  most  nearlj  ezpresaes  the  resulta  of  the  majoritj  maj  be  considered  to 
be  this :  tliat  dwring  the  lying-in  period  the  pulse-rate  is  frequently  lower 
than  in  the  jutn-piterperal  staie,  and  altriost  alway8  lower  than  during  preg- 
nancg ;  the  -most  common  pulse-rate  is  60  to  70,  and  the  ifistancea  in  tohieh 
it  is  lower  than  50  musi  be  regarded  as  guite  eaxeptional. 

Until  alowing  of  the  pulse  haa  been  unequivocaUy  demonstrated  to  be 
the  general  rule,  it  is  perhapa  futile  to  diacuss  at  length  the  cause  of  auch 
8lowing,  It  will  suffice  to  enumerate  some  of  the  viewB  propounded. 
Thus  it  has  been  attributed  to  the  mental  and  pbjaical  rcst  of  the 
puerperal  woman ;  to  Impoveriahment  of  the  blood  from  abundant  loeaea ; 
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to  increased  arterial  tenaioD  (Blot,  Marey,  H^mej) ;  to  the  horizontal  poai- 
tion  (Fritflch) ;  to  altered  innervation  (Ldhlein) ;  and  lastlj  to  fat  in  the 
blood  derived  from  the  involution  of  the  uterine  muecle  (Olshauaen). 

With  regard  to  arterial  tenaion  during  the  puerperium,  there  is  again  a 
diTersit7  of  opinion.  Fritach  Btated  that  it  ie  diminifihed,  and  Me^buig 
oonfirmed  tbis  Tiew ;  on  the  other  hand,  Probj n-William8  and  Cutler 
aupport  the  teaching  of  Blot  and  Marej  that  it  is  ueuall;  raised.  The  difTer- 
enoes  of  opinion  may  be  due  in  some  meaBute  to  want  of  discrimination 
between  the  immediate  effect  of  delivery  on  the  tenaion,  and  the  condition 
when  that  effect  haa  paesed  oEf,  Aecording  to  Probyn-William8  and  Cutler, 
the  tenaion  varies  coneiderablj  during  the  firat  twenty-four  hours  after 
delivery,  being  sometitnes  increaaed  and  Bometimee  diminished ;  bnt  at  the 
end  of  twenty-four  houra  it  haa  alwayB  increased  so  as  to  equal,  or  more  often 
auTpaaa,  the  tenaion  during  labour.  The  duration  of  the  increase  variee, 
but  ia  U8ually  longer  in  multipane.  A  riae  of  temperature,  eren  though 
alight,  rapidly  reducea  the  tenaion. 

The  (edema  and  the  varicose  condition  of  the  veins  in  the  Tulva  and  legs, 
which  are  so  often  present  in  the  later  montha  of  pr^naney,  U8ually  rapidiy 
aubeide  after  delivery. 

The  respiraiOTy  rhythm  ia  said  by  some  writer3  to  become  alowed  during 
the  puerperium.  In  Probyn'WiUiaJn8  and  Cutler'a  oaaea  thie  wa8  not  the 
čase-  the  average  rate  wa8  20  to  22,  and  foUowed  the  pulse-rate  in 
being  higher  in  the  moming,  rather  than  the  temperature,  which  wa8 
higher  in  the  evening.  The  capacity  of  the  lunga  ia  not  uBuaUy  altered ; 
for  although  the  diaphragm  has  a  greater  range  of  movement  after  the 
emptyiDg  of  the  uterus,  this  ia  neutraliaed  by  the  uarrowiug  of  the  baae  of 
the  thorax,  which  had  been  expanded  during  pregiiaQcy. 

3.  The  Digestive  System. — For  the  firat  few  days  after  labour  there  is  a  losa 
of  appetite,  which  no  doubt  haa  a  physiol(^ical  relation  to  the  diminished 
demand  on  metabolism,  wheD  the  mother  no  longer  haa  to  nourish  the  foetua 
in  viero,  and  before  the  new  olaim  of  lactation  ia  established.  On  the  other 
hand,  thirat  ia  increaaed  owing  to  the  rapid  elimination  of  fiuida  by  the 
akin  and  lddneya.  The  action  of  the  bow^s  is  nearly  alwaya  aluggiah ;  this 
ie  attributed  to  the  patient's  quie8cent  condition,  to  the  amall  quantity  of 
food  taken,  to  the  increaaed  activity  of  the  other  emunctories,  and  to  the 
relasation  of  the  abdominal  wallB.  Another  factor  which,  it  aeema  to  me, 
cannot  be  ignored,  is  the  diminished  intra-abdominal  presBure,  which  results 
in  a  temporary  vaso-motor  paresis ;  as  a  conBequence  of  th^  the  innervation 
of  the  inteatines  remaina  in  abeyance,  and  the  "  abdomioal  pool "  becomes 
filled  by  dilatation  of  the  vessela  in  the  aplanchnic  area. 

4.  The  Eaxiretory  System.— For  about  the  firat  week  after  labour  the 
qaantity  of  urine  secreted  is  increaaed.  Thia  increase  relatea  niainly  to 
water,  for  in  reapect  of  aolida  the  total  quantity  eliminated  ahow8  no  in- 
crease. Tbua  the  abaolute  quantity  of  urea  and  of  chloride  of  aodium  ia 
unaltered,  whilst  there  is  an  actual  decreaae  in  the  quantity  of  phoephatea 
and  sulphatea.  The  specific  gravity  rangea  about  1210  to  1215.  Peptone, 
derived  from  the  uterine  involution,  ia  comraonIy  present  for  aeveral  day8. 
In  view  of  the  reaearchea  of  Vicarelli  and  Knapp  on  acetonuria  in  pr^nant 
women,  whieh  led  these  investigators  to  the  concluaion  that  the  preaence  of 
acetone  io  the  urine  was  pathognomonic  of  deatb  of  the  ftetus,  it  ia  intereat- 
ing  to  note  that  Mercier  and  Menu  found  acetone  io  the  urine  of  three  out 
of  aix  normal  puerperal  women.  There  has  been  a  considerable  discussion 
as  to  the  presence  and  significance  of  augar  in  the  urine  since  this  pheno- 
menon  wa8  first  demonatrated  by  Blot  in  1856.      Blot  held  that  augar 
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ezisted  normallj  in  the  urine  of  ali  Ijing-in  and  Buckling  wonien,  and  in  a 
certain  number  of  pregnant  women,  and  coneidered  that  the  sugai  gave  an 
indication  as  to  the  qualit7  of  the  milk.  At  Srst  these  view8  were  not 
universallj  accepted.  Wiederhold  (1857)  aacribed  the  reaction  to  mucus, 
and  Leconte  (1857)  to  uric  acid.  Riedel  (1858),  from  the  examination 
of  eleren  puerperal  women,  concluded  that  eugar  waa  not  nonnall; 
present  in  the  urine.  On  the  other  hand,  Eirstea  (1857)  confirmed  Blofs 
resulta,  except  that  he  affirmed  that  the  amount  of  BUgar  wa8  inver6e]7 
proportional  to  the  quantity  of  milk ;  and  Briicke  (1858)  concluded  that 
BUgar  was  nonnally  present  in  the  urine  not  only  of  the  nuraing  wonian, 
but  also  of  the  healthj  man ;  whilst  Iwanoff  (1861)  took  an  intermediate 
poeitioD,  8ayiQg  that  sugar  wa8  frequently  but  not  constantlj  found  Lecoctj 
(1863)  held  muoh  the  same  view  as  Brucke,  ezcept  that  he  thought  that, 
whil8t  sugar  was  normally  present  in  the  urine,  it  vaa  found  more  abundantly 
in  the  urine  of  nursing  women.  Chailley  (1869)  found  sugar  in  3  cases 
out  of  13.  De  Sin^ty  (1873)  showed  that  glycosuria  eould  be  produced  at 
will  by  Budden  Buppression  of  lactation,  and  that  it  disappeared  when  the 
secretion  and  excretion  of  milk  were  balanced ;  and  in  a  later  eommunica- 
tion  (1876)  be  8howed  that  the  sugar  might  have  other  than  a  maminary 
origin,  for  the  veins  of  the  gland  oontained  lesa  sugar  than  the  arteries. 
Hempel  (1874-75),  from  an  analy8i8  of  12  caseB,  concluded  that  sugar  was 
always  present  at  some  stage  of  lactation ;  but  Gubler  (1876),  JohannowBky 
(1878),  and  Veraeuil  (1882)  returned  to  the  view  of  Kirsten,  aaying  that 
sugar  waB  only  found  wfaen  lactation  was  interrupted.  Kaltenbach  (1877), 
Spiegelberg  (1877),  and  Hofmeister  (1878)  ali  found  that  sugar  was  a  con- 
etant  constituent  of  the  urine  of  lying-in  women.  To  Hofmeier  and  to 
Kaltenbach  ia  due  the  credit  of  the  independeut  diflcoTery  that  the  BUgar 
wa8  lactose.  Spiegelberg  regarded  the  presence  of  sugar  as  due  to  a  "  re- 
Borption  diabetra."  Ney,  vhose  obaervations  were  more  estensive  than  any 
before  or  since,  embraciug  24  pr^nant  and  148  lying-in  women,  olso  con- 
sidered  that  the  glycosuriawa8  a  form of"physiological  diabetes"  characteristic 
of  good  nuTses.  M'Cann  and  Tumer  carried  out  an  admirable  investigation  on 
100  cases,  entailing  1400  analyBes  of  the  urine,  and  their  results,  vhich  have 
lately  been  confirmed  by  Keim,  may  be  taken  as  representing  the  present 
State  of  our  knowledge  of  the  subject.  Loctosuria  wa8  observed  in  every 
čase.  As  a  rule,  lactose  waB  present  every  day  after  lactation.  The 
quantity  varied  from  '18  to  69  per  cent,  the  average  being  -35  per  cent,  i.e, 
1^  grain  to  the  ounce.  The  date  of  the  first  appearance  of  lactosuria  was 
found  to  be  as  follovrs : — 

11  per  cent 


The  late  appearanue  of  lactose  on  the  fourth  and  fifth  day8  can  be  ex- 
plained  by  the  fact  that  the  supervention  of  lactation  is  delayed  in  these 
casea.  M'Cann  and  Tumer  give  two  interesting  tables  to  8how  the  relation 
between  the  dajs  when  the  kigest  amount  of  sugar  is  present  and  the  day 
when  milk  first  appeara  in  the  breasts.  I  have  combined  theae  tables  to 
bring  out  the  relation  more  forcibly. 


ist  day 
Snd  „ 
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ThuB  the  mammar;  glands  beiDg  in  a  alate  of  great  actmtf  on  the 
third  and  fourth  dayB  of  the  puerperium,  milk  is  rapidly  formed,  aod  thuB 
distension  of  the  bteaets  soon  ocours ;  at  the  same  time  milk-augar  is  absorbed 
into  the  blood,  owing  to  the  exce8Bive  production  or  diminisbed  outflow  of 
milil,  and  thia  eicesa  of  milk-Bugar  is  excreted  hy  the  urine,  and  is  thus 
found  in  lai^est  amonut  on  the  fourth  aod  fifth  dajs.  In  most  casea,  after 
thia  period,  the  amount  of  augar  remaina  conatant  if  the  milk  be  excreted 
unintemiptedly,  and  if  the  daily  guantitj  be  not  eiceaaive,  i.e.  if  the  pro- 
duction and  exhaustion  be  equiiL 

The  most  important  factoi  in  causing  inctease  of  lactoeuria  is  distension 
of  the  breasts,  leading  to  abaorption  of  milk-sugar  into  the  blood.  The  aame 
efiect  is  produced  bj  the  applioation  of  belladonna  to  the  breasts.  Kext  in 
importanee  comes  the  exceBBiYe  production  of  milk.  But  although  escess  of 
milk  is  aasociated  with  iucreased  lactosuria,  the  quaHty  of  the  milk  may  be 
inferior,  except  in  regatd  to  its  richness  in  lactose.  Henoe  the  indicatioo  as 
to  the  value  of  a  wet  nurse,  which  Blot  thought  could  be  found  in  the 
amount  of  sugai  in  the  urine,  ia  not  to  be  relied  on.  Increaaed  lactoauria 
also  followB  the  reflexly  increased  aecietion  brought  about  hy  putting  the 
child  to  the  breaat. 

The  Bladder. — Although  an  increased  quantity  of  urine  ia  aecreted  in 
the  early  day8  of  the  puerperium,  the  bladder  usuall;  di8plays  a  marked 
inactivitf,  with  the  result  that  retention  of  urine  is  generally  met  witb. 
The  principal  reasoa  of  thia  ia  probably  the  same  as  is  found  operating  in 
reference  to  the  bowel8,  Damely,  diminisbed  intra-abdominal  presaure  and 
Iaxity  of  the  abdominal  wallB.  A  contributory  cauae  ia  found  in  the  bruised 
Bore  oondition  of  the  bladder  and  urethra,  for  in  the  veelcal  portion  of 
the  latter  fiasures  are  often  produced  during  labour  (Spiegelbei^).  Thia  acts 
in  two  waya :  a  reflex  inhibition  of  the  bladder  muacle  ia  brought  about,  and 
the  patient  dreads  to  paaa  water.  Becbt  made  observationa  on  224  women 
confined  at  term  in  the  Cliiuque  Baudelocque,  and  found  that  the  time  that 
elapsed  between  labour  and  the  first  micturition  was  as  followB : — 

Broadly  eipresaed,  the  bladder  was  first  emptied ; 

In  the  finit  6  hours      .        .       in  &1  cases,  or  2276  per  cent 
From  the7th  tothe  12thbourin79     „       „36-26 

„        13th     „      ISth        „      46     „       „  80-64        „ 
19th     „      24th        „      33     „       „  14-75        „ 

„        25th      „      36th        „       IS     „       „    6-69 

The  aeparate  eiamiuation  of  primipane  and  multiparae  Bhows  that  reten< 
tion  is  more  pronouoced  in  the  fonner.  The  difference  is  probably  Iargely 
acoonnted  for  by  the  greater  eztent  and  frequency  of  local  injury  or 
bmisiog. 
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First  micturitionmfirst  12hour8  ,    4077  per  cent  78"79percent 

from  13th  to  24th  hour .        .    48'54       „  23-07       „ 

„      25th  to  36th  hour .        .     10-67       „  3-30       „ 

We  ehall  return  to  the  queetioD  from  the  point  of  view  of  treatment 
wheii  diacuauiug  the  management  of  the  puerperal  Btate. 

5.  The  Nervous  Sistem. — For  eome  honre  after  a  normal  deliverj  the 
patient  liee  vorj  quiet ;  the  mind  is  peaceful,  owing  to  the  feeling  of  satia- 
faction  that  labour  is  fioished  and  the  ohild  ia  boru.  The  phyaiearcooditioB 
resembles  that  of  great  fatigue,  and  after  a  prolonged  labour  it  maj  even 
border  on  abock.  Churchill  thus  deecrlbes  it :  "  After  a  normal  labour  theie 
ia  a  condition  of  nervous  shock  wbich  lasts  for  a  few  hoors ;  during  this  tirne 
the  8enaibility  of  the  brain  is  diminisbed,  but  tbe  organa  of  aenae  are  more 
aeusitive.  The  eye  has  lost  ita  brigbtness,  and  espresaca  languor  and  ex- 
baustion ;  but  it  is  more  iutolerant  to  hght,  as  the  ear  is  to  Bomid.  After 
obatetrioal  operations  tbe  abock  may  be  much  more  pronounced."  This 
passing  phaae  of  abock,  if  preeent,  aoon  gives  plače  to  a  condition  of  exalted 
irritabiUty  of  tbe  whole  nervous  aystem;  so  that  very  sligbt  physical  or 
emotional  causes  are  auf&cient  to  send  up  the  temperature  and  otbervise 
diaturb  the  patients.  In  thoae  of  a  hyaterical  or  higbly-8trung  tempera- 
ment tbe  border-hne  between  Banity  and  inaaoitj  may  easUy  be  reacbed, 
and  even  overstepped.  Normally  this  condition  aubsides  witbin  a  week  or 
ten  dajB, 

6.  Laclation. — For  tbe  first  twenty-four  hours  after  deliTery  the  breaet- 
secretion  is  much  the  same  as  in  the  later  part  of  pregnancy,  and  is  knowD 
as  colostrum.  The  trne  milk-secretion  begins  most  frequently  on  tbe  tbird 
dfly.  Aocording  to  M'Cann  and  Turner's  table,  quoted  above,  the  date  of 
the  trat  appearanoe  of  milk  in  tbe  breasta  preaenta  tbe  following  relative 
frequency : — 

6  per  cent  I   Sth  day  in  6  per  cent 
9       „        I  eth    „    „  1       „ 

Laciation  is  established  rather  kt«r  in  primipane  than  in  multipane.  Its  onset 
ia  marked  by  swel]iiig  and  tendemesa  of  tlie  breasts ;  the  euperficial  veina  are  dis- 
t«nded,  the  asillar;  glands  are  enlarged,  and  the  Iympbatica  leading  to  them  are 
readi]y  felt.  Tbe  more  pronounced  theae  featurea  are,  the  greater  are  the  pain  and 
the  tenderaess  exp6rieni;ed  ■  and  when  the  local  disturbances  are  considerable  they 
are  accompanied  Dy  Reueral  malaiae,  loes  of  appetitCj  and  eome  rise  of  temperature. 
As  we  have  remarked,  the  nervous  sy8t«m  of  the  If  ing-in  womaD  is  excitable,  and 
it  is  not  therefore  Burprising  that  the  temperature  should  show  a  alight  rise  when 
the  breasts  are  very  paioful.  This  rise  does  not  indicat«  that  tfaere  is  "milk- 
fever";  it  is  generatly  agreed  uow  that  no  such  thing  existB.  Moreover,  as 
Oriffith  points  out,  it  is  important  to  remember  that  a  rise  of  temperature  whicb 
coincides  with  the  onset  ot  lactation  may  really  be  due  to  eeptic  absorption  from 
the  genital  canal,  the  etlecta  of  which  appear  about  this  tirne,  and  that  disturb- 
ances in  the  breasts  may  actuallj  be  the  result  of  such  absorption. 

At  the  outset,  the  secretion  of  milk,  thouffh  independent  of,  is  favoured  by  the 
refiex  stimulation  of  the  gtand  throu^h  the  uipple  wnen  the  child  is  applied  to  the 
breast.  Tbereaftor,  as  long  as  suckbug  ia  continued,  the  supply,  under  ordinary 
couditions,  is  kept  up  for  nine  or  ten  months.  Sometimes,  from  constitutional 
causes,  such  aa  weakaesa,  faulty  diet  or  metabolism,  or  from  do  apparent  cause,  the 
supply  runa  short  after  three  or  ais  months  ;  or,  while  the  qaantity  is  unchanged, 
the  quality  deteriorates,  so  that  the  child  does  not  thrive.  In  other  cases  suckling 
is  persisteči  in  for  twelve  or  (ifteen  months,  and  exceptionally  for  an  even  longer 
time.  The  weaninK  of  the  chUd  is  commonlv  followed  within  one  or  two  weeks 
by  dirninution  and'^disappearance  of  the  milk.  As  long  as  lactation  laats,  men- 
struatioD  ia  usually  in  abeyance ;  but  not  infrequently  the  meniea  reappear  at 
the  fifth  or  sixth  month,  and  occasionally  a  woman  menstniatea  ali  tbrongb  lacta- 
tioD.    Couception  during  this  period  is  correspondingly  rare. 
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Ckaracterittics  of  Golostrum  and  o/  Milk. — Coloatrum  ia  a  turbid  pale 
yellow  fluid,  alkališe,  and  slightly  viscid  from  the  presencA  of  mucin. 
Cfaemically,  it  containB  more  fat,  sugar,  and  inorganic  aaltB  than  are  found 
ia  the  milk  secreted  later ;  and,  in  contradistinction  to  tbe  latter,  it  contains 
a  conmderable  quaiitity  of  globulin  and  very  little  caseinogen.  Microscopic- 
aUy,  it  is  charactensed  by  fiab  globulea,  mucous  corpuBcIes,  shed  epithelium, 
and  oolcetrum  corpusclea  The  latter  are  swollen  rounded  cellB  loaded  with 
fat  globules ;  they  are  cast-ofT  celts  of  the  alveolar  epithelium,  and  by  euit- 
able  reagenta  can  be  shown  to  poBaeae  a  nucleuB,  and  to  exhibit  amceboid 
obaracters  under  certoin  conditiona,  Colostrum  has  a  mild  lazative  actlon, 
due,  according  to  "VVinekel,  to  its  relatively  large  guantities  of  phosphate  of 
oalcium,  and  chlorides  of  aodium,  potasBlum,  and  magnesintn. 

Human  milk  has  a  bluieh-vhite  tinge  as  compared  with  cow's  mtlk,  and,  like 
the  latter,  has  a  neutral  or  faintlv  alkalioe  reaction.  In  caraivora  the  milk  is 
scid.  The  chemical  composition  of  human  and  of  con^s  milk  ia  given  bf  Frankland 
as  [ollows : — 

BonuiD  MUk.  Cofi  MUk. 

IhY>teids  (chiefly  caseinogen)  .    8'T  per  oent  4'3  per  cent 

Fat 3-5        „  3-8        „ 

Sugar  (lactose) 6*0        „  3'8        „ 

Salta 0-2        „  O"? 

Microscopicallr,  milk  presents  the  charactemtice  of  an  emulsion,  with  ver7 
finelv  dividod  fat  globules  and  a  few  epithelial  cella  Colostrum  corpuscles  are 
not  lound  after  the  first  few  dava. 

Hittoloffical  CAan^«.— Halliburton  Kives  the  following  ercellent  account  of  these 
changCB  : — "The  alveoli  of  the  glands  dnring  the  secreting  periods  are  found  to  bo 
lined  with  verf  short  columnar  cells,  with  nuciei  situated  towardB  the  centre. 
The  edges  of  the  cells  towards  the  lumen  may  be  irregular  or  iagged,  and  the 
remainder  of  the  alvaolus  is  filled  up  with  the  materials  of  the  milk.  Duriug  the 
intervala  between  the  acts  of  discharge,  the  cella  of  the  alveoli  elongate  towarda 
the  lumen,  their  nuciei  divide,  and  in  the  part  of  the  cells  towards  tfae  lumen  a 
coHection  of  oil-^lobules  and  of  other  materials  takes  plače.  The  nejct  sta^  is 
that  the  cells  divide,  and  the  part  of  each  towarda  the  lumen  containing  a  nucleus 
and  the  materiala  of  the  aecretion  disintegratea  and  goea  to  form  the  aolid  part  of 
the  milk.  He  cella  also  secrete  water,  salts.  and  milk-sugar.  The  fat,  etc.,  of  the 
milk  are  not  simply  picked  out  from  the  blood  by  the  secreting  cells,  but  theae 
materials  are  formed  by  metabolic  prooeaaes  within  the  protopUsm  of  the  cella 
In  the  earlier  daja  of  lactation,  epithelial  cells  only  partiall?  transformed  are 
discharged  in  the  secretion ;  these  are  termed  "  coloatrum  corpuscles." 

7.  The  Lochia. — With  the  ezpulsion  of  the  plaoenta  a  laige  raw  snrface 
is  left  at  one  part  of  the  inner  surface  of  tbe  uteniB,  whil8t  a  minor  degree 
of  denudation  occura  over  ali  tbe  rest  of  this  aurface,  owing  to  the  detach- 
ment  of  the  cborion.  From  tbe  whole  of  this  denuded  area  a  diacharge  of 
blood  and  serum  takes  plače ;  thU  diacharge,  mingled  with  Bhreddy  frag- 
menta of  decidua,  and  modified  by  the  admixture  of  cervical  and  vaginal 
sectetions,  conatitutes  tbe  lochia.  Tbe  proportion  of  blood  ie  greater  than 
ia  found  in  the  diBchareee  from  raw  surfacea  el8ewhere,  because  the  uterine 
vessela  are  not  bo  periectly  secured  as  are  thoae  in  an  ordinary  operation 
wound.  In  pre-antiaeptic  timea  the  diacharge  u8ually  became  purulent 
after  a  few  clays,  juat  aa  the  formation  of  "  laudable  pua "  waa  regarded 
aa  a  normal  at^  in  tbe  bealiug  of  a  wound ;  and  conBequently  the  lochia 
were  diatlnguished,  according  to  their  character,  as  rubra,  aerosa,  and  alba. 
The  total  quantity  of  tbe  diacbarges  after  labour  waa  naturally  greater 
when  suppuration  took  plače ;  and  we  aeoordingly  find  that  the  quaDtities 
which  were  formerly  considered  normal  were  greatly  in  eicesa  of  those  met 
with  at  the  preeent  day.  Graaaner  gave  tbe  foUowing  as  the  result  of  bia 
reseBTcbes: — 
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Lochia  rubra,  1-3  day  1000  gnus. 

Lochia  serosa,  4-5  day  280     „ 

Lochia  alba,  6-8  daj  ....      206     „ 

Hence  a  woman  aft«r  labour  loses  in  8  days    1485  grma. =5229  oz. 
A  nursing  woman  loses  in  ali  oiily  1085  griDe.  =382  oz. 
WhilstawoiiiaD  not  nursing  loses  1880      „     — 66'19oz. 

The  majority  of  8ubsequent  writer8  have  quoted  these  Ggurea,  which, 
however,  for  tbe  reasoiiB  given  above,  are  not  applicable  to  confinementa 
conducted  according  to  modem  methode.  Moreover,  Ga88ner'B  observationB 
wete  made  od  two  casea  onIy,  one  being  a  suckling  and  tbe  other  a  non- 
suckliug  womaii.  Id  order  to  determiiie  the  queetion  of  the  normal  amouDt 
of  tbe  locbia,  I  carried  out  aa  investigation  on  64  consecutive  cases  at  the 
General  Ljing-in  HoBpital,  Lambeth.  Tbe  metbod  of  procedure  was  ss 
f ollowe : — 

The  lochia  weie  received  in  wood-wool  pads  covered  witb  sublimate 
gauze.  These  padB  were  made  carefullj  to  acale  in  two  sizes,  1  oz.  and  J  oz. 
respectivelj ;  the  former  being  employed  at  firat  in  eaoh  čase,  and  replaced 
by  tbe  smaller  ones  as  tbe  discharge  diminisbed. 

After  remoTal,  each  pad  ^as  at  once  again  weighed,  the  difTerence 
representing  tbe  amount  of  diBchaige  during  the  tirne  that  the  pad  wa8  on. 

When,  two  or  three  times  in  BucceBsion,  the  soiled  pad  wa8  found  not  to 
have  gained  in  weigbt,  tbe  lochia  were  regarded  aa  having  ceased. 

Four  of  the  casea  were  not  normal,  and  were  not  included  in  my  calcu- 
lationB.     The  remaining  60  cases  gave  the  followiiig  reeults : — 

The  loweat  quaatity  wa8  2  oz.,  the  highest  24  oz. 

In  30  cases,  or  50  per  cent,  the  quantity  waB  10  oz.  or  lees. 

In  19  cases,  or  32  per  cent,  the  quantity  waB  10-15  oz. 

In  8  cases,  or  13  per  cent,  tbe  quantity  waa  15-20  oz. 

In  3  cases,  or  5  per  cent,  the  quantity  was  over  20  oz. 

The  aver^e  quaatity,  taking  the  whole  of  the  60  casea  together,  ifi 
10'89  oz.  If  we  eiclude  3  casea  above  20  oz.,  the  aver^e,  calculated  on 
95  per  cent,  is  102  oz.  Hence  we  conclude  that  tbe  average  normal  quan- 
tity  of  locbia  is  about  lOJ  oz. 

The  duration  of  the  discharge  was  from  five  days  to  a  fortnight,  aod 
wa8  distributed  as  fo]low8 : — 


In    4  cases 


bde-jH 


10  daj  B 


That  is,  in  40  cases,  or  66  per  cent,  it  waB  nine  day8  or  under.  Tbe 
average  on  ali  the  cases  is  975  days. 

A  practical  deduction  is  that  it  ia  uaually  safe  for  the  patient  to  get  up 
on  the  tenth  day. 

Aa  to  tbe  factors  which  may  influence  the  quantity  of  the  lochia,  the 
obief  intereat.  In  view  of  UaasDer'B  reaults,  lies  in  the  question  of  auckling. 
On  this  point  iny  casea  do  not  bear  oiit  GaBBner'8  conclusioD  that  tbe  quaD- 
tity  is  conBideTably  increased  in  non-suckling  womeD. 

In  53  cases  in  which  the  patient  nursed  the  baby  the  average  wae 
ll'2oz.;  io  7  casea  in  which  the  child  died,  orwas  fed  by  hand,  the  average 
wa8  10'3  oz.  Tbe  ntunber  in  the  latter  claea  is  small,  as  only  two  were  stiU- 
bom,  and  among  the  othere  weaning  was  not  encouraged.     But  though  the 
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number  ia  too  small  for  much  Btiesa  to  be  laid  od  the  figuies,  it  is  at  least 
clear  that  non-suckling  doee  not  iucrease  the  quaiititT  of  lochia. 

The  age  and  parity  of  the  patieat  were  found  to  bear  do  relationehip  to 
the  amount  of  the  loobia.  On  the  other  hand,  the  quantity  waB  found  to 
vary  direotly  with  the  weight  of  the  child,  and  especiallf  with  thal  of  the 
placenta ;  with  the  amount  of  blood  lost  at  the  tirne  of  labour,  and  vith 
the  habitual  amount  of  the  menatrual  flow ;  whilst  the  quantit7  was  also 
greater  in  the  čase  of  dark  oolouring  and  complexion  tban  with  faLr 


R  Changes  in  tke  Pelvie  Organa — Involuiion. — 1.  The  Uierus. — The 
changes  in  the  uterus  constitute  by  far  the  largest  and  most  import&nt 
feature  of  the  procesa  of  iovolution.  For  wberea8  we  have  to  atud^,  in  the 
abdominal  waU,  the  reoovei7  from  diatension ;  in  the  uterine  appendages, 
broad  ligameuta  and  bladder,  tho  retum  from  mechanical  displacement ;  in 
the  T^ina,  vulva  and  perineum,  the  recoverj  from  violence  during  labour ; 
we  have  to  follow,  in  the  caee  of  the  uterus,  the  extraordinary  and  rapid 
changes  by  whioh  an  organ  weighing  2  to  3  Ibs.  ia  transformed,  within 
BLx  or  eight  week8,  into  one  weighing  1  to  2  ounces.  The  procesa  ia  rapid 
enough  to  be  readilj  traced  at  the  bedslde,  and  we  shall  take  thia  aapect  of 
the  Bubject  first ;  after  which  will  be  consideted  the  anatomical  changes  on 
which  the  cllnical  phenomena  are  baaed.  Laatl^,  we  shall  have  to  inquire 
how  far  the  way  in  which  involution  is  effected  is  esplained  by  hiatolt^cal 
and  Chemical  data. 

(a)  Clinical  Featurea. — At  the  concluaion  of  the  third  atage  of  labour  the 
uterue  can  be  felt,  under  normal  conditions,  firmly  contracted,  and  Ijing  in 
the  hypt^astrium,  reaching  nearly  up  to  the  umbilicua.  It  haa  been  aptly 
compared  to  a  cricket-ball,  in  the  impreaaion  it  conveys  to  the  hand.  Gon- 
traction  is  not  continuous,  but  rhythmical ;  but  in  the  intervals  of  relasation 
it  ahould  remain  retracted,  and  it  ia  found  in  thia  condition  except  when 
htemotrhi^  ia  going  on  or  when  diatended  with  clots.  On  palpating  the 
uterus  during  the  phase  of  retraction  with  relaxation,  it  feela  rather  soft 
and  ill-defined,  and  ita  upper  border  uauallj  reachee  a  8hghtly  higher  level 
tban  during  contraction.  With  the  progreaa  of  involution  the  uterua 
graduaUy  tecedea  from  the  abdomen,  and  when  the  procesa  is  complete  it 
haa  reaumed  its  normal  non-parous  poeition  of  an  entirely  pelvic  organ. 
By  noting  the  position  of  the  uterua  on  the  succeBsive  days  of  the  puer- 
perium  we  can  obtain  a  valuable  clinical  indication  of  the  progreas  of 
involution,  or,  on  the  other  hand,  of  ita  disturbance  and  interruption  by 
pathological  conditions,  of  whieh  we  thus  receive  an  early  warning, 

The  estimation  of  the  uterine  recession  hos  been  attempted  in  various  waf  b. 
Hecker,  Buhl,  and  Scanzoni  ineasured  the  uteruB  of  vomen  who  died  at  diSerent 
times  after  detiverv.  Serdukoff  collected  from  the  tables  of  these  authors  the 
caaes  where  death  did  not  apparentlj  arise  from  disease  of  the  Bexual  organe,  and 
ivhere,  conBequeiitlf,  involution  waa  almost  normal ;  and  he  thus  got  £3  cases, 
includinK  2  of  his  owil  But  he  concluded  that  no  reliable  data  could  be 
derived  from  such  a  small  number.  Serdukoff  also  attempted  to  eauge  the  uterine 
meofuremente  b;  the  introduction  of  tbeaound  ;  but  he  concluded,  as  otherirrit«rs 
have  done,  that  this  plan,  besides  being  not  devoid  of  risk,  wa9  also  unreliable  in 
its  results.  Sinclair  adopted  the  souna  for  meaauring  the  uterine  cavity  at  various 
intervals  aft«r  deliverj ;  but  as  onij  one  observation  vas  mode  on  each  of  his 
324  cases,  hia  results  are  of  little'value  for  the  present  purpose. 

Wie1and  waa  the  first  to  adopt  the  plan  of  extemal  measurements  of  the  length 
and  breodth  of  the  uterus.  He  concluded  that  up  to  the  seventh  daf  there  waa  a 
diulv  diminution  in  length  of  from  1  to  1^  cm.,  and  after  that  of  J  to  1  cm.  At  the 
tenth  dav  he  described  the  uterua  as  being  out  of  reach  of  meosurement,  having 
receded  behind  the  svmplnrsis.  Schneider  carried  out  some  observations  bj  a 
mmilar  method.     Serdukoff  undertook  a  careful  investigation,  with  spevial  pr«- 
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cnutions  to  exclude  soarcea  of  error ;  he  concluded  that  the  transverse  measure- 
menta  gav«  a  more  reliable  indication  of  iavolution  thaa  the  vertical  onea.  We 
ahall  hav6  to  refer  later  on.  to  bis  ristan4  o£  the  circumstances  bj  ivhich  involution 
is  afiected. 

The  bost  recent  work  is  that  of  St«veiie  and  Oriffith.  Thev  advocate  rertical 
measurementG,  because  the  traosverse  meaBuremest  is  difBcuIt  to  tak^  and  not 
practicable  with  any  degree  of  accurftcy  after  the  firat  four  dayB,  unless  the  uterus 
remaiDS  abnormally  large.  To  obviate  fallacies.  the  measurement  muBt  be  taken 
at  aearly  the  same  hour  daily  ;  the  bladder  ana  rectum  must  be  emptv,  and  the 
uterus  must  be  in  the  norma!  metial  poeition  and  Bntevert«d,  ana  must  be 
measured  in  a  state  of  contraction.  The  cnaracter  of  the  pelvia  must  aiso  be  borne 
in  miud  :  in  a  flattened  pelvis  the  ut«rus  nill  be  found  considerab]y  higher  than 
in  a  kvphotic  pelvis  (Barbour).  Stevena  and  Griffith  suggest  a  convenient  way  of 
recording  the  variations  in  the  height  of  the  fundus,  by  the  use  of  the  ordinarj 
temperature  chart ;  the  100"  F.  line  of  the  chart  is  taken  to  represent  the  pubes, 
and  the  linea  above,  101°,  102°,  etc.,  represent  in  inches  the  height  of  the  fundus 
above  the  pubes. 

The  height  of  the  fundua  on  successive  daya  is  here  given  according  to  Stevena 
and  Oriffitn  (the  figures  representing  approzunatelf  the  mean  of  the  morning  and 
evening  records)  and  Luisstag. 

8t*raH  ud  OiUnUi.  LuiaaUg. 


9th  „ 
lOth  „ 
llth  „ 
12th  „ 

Vamier  thinks  that  Luisstag's  figures  are  too  high,  and  says  that  he  bas  oftea 
found  the  height  of  the  fundua  less  than  6  inches  in  the  second  half  of  the  firat 
dar  ;  4  inches  on  the  second  da^  ;  2|  to  3^^  at  the  fifth  to  seventh  daj  ;  and  lyiQg 
benind  the  pubes  towards  the  ninth  daj. 

The  height  of  the  fundus  is  increased  by 

(1)  Cisteneion  of  bladder,  rectum,  or  intestiaee. 

(2)  Mechanical  distengion  of  the  uterus  by  clote,  retained  plaoenta,  or 
membraoes. 

(3)  Sub-involution. 

(4)  Anatomical  peculiarities,  such  as  abnormal  high  poaition  of  the  uterus 
or  unusual  thicknesa  of  its  walls. 

The  height  of  the  fundus  is  diminished  by  malpoeition  of  the  uterus — 
naniel7,  prolapse,  retroversion,  extreme  anteflexion,  and  excessire  lateral 
obliquity. 

In  cases  in  -ffhich  there  is  a  doubt  as  to  whethcr  the  eniargement  of  tha 
uteniB,  as  indicated  \>j  the  height  above  the  Bymph7sis,  is  appaient  or  real, 
the  ejcternal  measurement  should  be  checked  bj  a  himauual  ezamination, 
which,  though  of  little  value  as  a  preciae  measurement,  will  give  a  foirl^ 
accurate  indication  ae  to  increase  in  size. 

(6)  Anatomical  Ftaturet.— Oni  knowledge  of  the  anatomj  of  the  uterus  during 
the  puerperium  ia  mainlj  based  on  observations  of  frozen  sectiona  made  by  the 
foIlowing  authoritiea : — 

1.  Stratz  (1886),  I-para,  1  hour  after  delivery.  2.  Barbour  and  Webster  (1S91), 
multipara,  immediatelv  after  deliverj.  3.  Barbour  (1688),  I-para,  li  hoars  after 
delivery.   4.  Webater(in9S),  multipara,  Snd  day  after  delivei;.   6.  We^ter  (18&2), 
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nultipara,  3rd  da;  after  delivery.  6.  Vamier  (1900),  (1),  3rd  da.s  after  deUverj. 
7,  Vamier  (1900),  ()),  3rd  day  Mter  delivery.  8.  IVebster  (1892),  multirare,  4i 
dajB  after  deliverj.  9.  Barbour  (1888X  I-para,  6i  dafs  after  detiver;.  10.  Webster 
<18&2),  multipara,  6  daya  after  delivery.  11.  Webster  (1892),  multipara,  Ifi  days 
after  deliva  ry. 

The  followiii^  description  ia  based  on  the  work  of  these  authors. 

i.  Macroicopical  CAanKfer«.— Imniediately  after  deliv-ery  the  uterua  consiats  of 
a  firmer  tfaick-wa1Ied  upper  portion  and  a  lower  flaccid  thin-walled  portion.  The 
transition  between  the  two  portions  is  eharply  defined  on  the  anterior  wall,  but 
more  gradual  on  the  posterior  wall.  The  line  of  uniou  of  the  upper  and  lover 
portions  represents  a  rotraction  ring,  which  ia  not  that  of  labour,  but  is  nearer 
the  cervix,  part  of  the  lawer  segment  havii^  been  taken  up  into  it.  The  cervix  ia 
thick,  flattened  verticallv,  and  partly  evert«d ;  the  os  internum  cannot  be  defined, 
eveo  mioroacopically.  Ihe  whole  or^an  meosures  about  8  inches  in  len^h  and 
3i  inchea  antera-posteriorly  ;  the  cavity  meaaureB  7  inches.  The  weight  is  about 
3|  Ibs.  (Vamier).  The  sof tness  of  the  lower  segment  causes  it  to  lie  in  a  somewhat 
crump]ed-np  condition ;  the  vhole  uterus  is  antevorted,  but  not  antefleKod.  The 
thicknesa  ot  the  walla  of  the  upper  segment  is  about  1^  inches  anteriorly  and 
poeteriorly,  and  about  1  inch  at  the  fundus ;  in  the  flaccid  portion  the  anterior 
vali  is  about  ^  an  inch  and  the  posterior  j  of  an  inch  in  thicknens.  Tite  peritoneum 
bas  a  firm  attachment  on  the  posterior  aapect  of  the  uterus ;  but  anteriorly  it  can 
be  stripped  up  to  a  "  line  of  firm  attachment,"  which  has  a  position  varying  from 
S  to  4'8  inches  above  the  anterior  lip  (Barbour). 

When  the  uterus  ia  taid  open  it  presents  a  pear-shaped  inner  aurface,  which 
oonsists  above  of  an  oval  area  7  incnea  tranaversel;  and  6j  inches  from  above 
dovn.  Thia  passes  below  inte  a  band  4  inches  wide  and  S  inches  vertically.  The 
baod  ia  the  opened-out  cei*vix ;  it  is  of  a  biuisb-red  colour  (due  to  ecchyinoses)  and 
comparatively  smoodi,  save  for  the  branches  and  etem  of  the  arbor  vitie.  The 
oval  upper  area  consiste  of  two  parts — a  ragged  and  dark  purpIe  patch,  about  one- 
dzth  ot  the  whole  in  size,  surrounded  by  a  brick-red  surfaoe  mottled  with 
nnmeroui  tags.  The  former  ia  the  plaoentel  site,  the  iatter  the  decidua-cover^ 
part  of  the  uterus  (Barbour). 

The  uterus  is  stili  abdominal  on  the  fourth  day,  and  on  the  ai^th  is  just  within 
the  brim  at  the  conjugate.    The  vertical  measuremente  are  thus  summarised  : — 


*tl»    ..  2       „  61     „  74     „  el     „ 

8th    «  Ifi     ..  3J     »  H      „  4f     „ 

IMh    ..  I*     n  Sf     „  31     „  3|     „ 

There  ia  bnt  little  diminntion  in  size  for  the  firat  foar  days.  Un  section  there 
is  the  appearanoe  of  contracted  and  an»mic  non-striped  muscle,  without  any 
naked-eye  appearance  of  fatty  degeneration.  The  post-partum  uterus  acts  os  a 
plug  in  the  pehis.  The  ovarian  and  uterine  arteries  are  twiBted  and  compresaed 
by  the  uterus  againat  the  peMc  waU,  the  viterus,  with  the  exception  of  the  cervix, 
being  aneemic.  The  cervix  is  congeated  and  will  bleed  eaail^ ;  post-partum 
luemorrhage  from  the  tom  cervix  is  most  marked  wbere  the  pelvis  is  lorge  (because 
the  uterus  doee  not  plug  so  efficiently),  or  contracted  {because  the  uterus  cannot 
dnk  dowD). 

The  cerviz,  which  at  the  end  of  labour  is  soft  and  limp,  and  vhich  passes 
insen8ibly  into  the  body  of  the  uterus,  gradually  resumes  ite  normal  characteristics 
vithin  the  first  fourteen  days  ;  by  this  time  the  arbor  vitte  ahows  its  characteristic 
folds,  the  canal  hos  narroved,  and  the  intemal  os  is  reBdily  distinguiahed.  By  the 
twentv-£rst  day  the  canal  hos  contracted  to  the  normal  calibre,  and  the  intemal 
OB  b  sharply  defined,     At  the  end  of  the  sixth  week  the  cervix  is  quite  normal. 

ii,  MieroKimieal  (7Aarac(er«.— Wm.  Hunter  taught  that  the  post-partum  uteraa 
ia  lioed  by  a  stratum  "  of  deciduol  membrane  ;  Cruveilhier  and  Ueschl,  in  later 
times,  held  the  view  that  the  uterus  was  laid  bare  down  to  the  muscle.  MatthBws 
Duncan  aupcKtrted  Hunter'B  view,  which  haa  been  confirmed  by  the  work  of 
Friedlander^  Kundrat  and  Engelmann,  Langhans,  Leopold,  Kiiatner,  Tumer,  and 
others.  This  stratum  is  about  2  mm.  in  thickness,  and  conaists  of  uterine  glands 
imbedded  in  interglandular  tiMue.  The  glands  are  lined,  at  their  deeper  part,  by 
a  cubical  epitheliiun  ;  in  the  middle  portion,  wbere  the  dilatation  of  the  glands 
gives  the  appearance  which  has  led  to  the  designation  of  "  the  spongy  lafer,"  the 
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epithelium  k  often  wanting.  In  maD;  cases  the  line  of  cleftvage  in  th«  separation 
Dt  the  membranes  appears  to  have  pašsed  through  thia  laj er ;  but  in  otner  caaea 
a  more  superficial  and  compact  portion  of  the  glands  remains,  and  here  the  epi- 
thelium ia  again  found,  of  a  coluinnar  t^pe.  A  surface  epithelium  also  is  some- 
timea  present.  In  the  ptortion  of  the  decidual  area  nearest  the  cervix  the  mucosa 
is  generali^  found  in  a  more  complete  form  than  in  the  area  neorer  the  placental 
site. 

The  mode  of  involution  of  the  uterine  muscle  was  also  formerly  a  diaput«d 
poiut.  Kilian  (IS49),  who  believed  that  the  hjpertrophv  of  the  uterua  during 
pregnancj  waB  due  both  to  enlargement  of  existing  muscle  fibres  and  to  the  new 
tormatioD  of  others,  held  that  both  kinda  of  muscle-fibre  disappeared  completely 
b7  a  process  of  faity  degeneration.  Heschl  supported  thia  view  of  involution, 
B»jing  that,  of  the  uterus  whtch  existed  before  labour,  not  a  fibre  survived. 
Kolliker  also  attributed  involution  to  fatt;  degeneration,  but  tbought  that  most 
of  the  muscle-iibres  reraained,  though  thej  diminiahed  in  iength  and  thickness, 
Robin  (1648-1661)  held  a  quite  ditferent  view,  maintaining  that  the  procesa  was  one 
of  simple  atropii^  without  fatty  degeneration,  and  that  none  of  the  muscie-tibres 
disappeared.  ileola  (1885)  attributed  the  regression  of  the  moscle-fibree  to  a  pro- 
ces« of  cirrhosis  due  to  a  rapid  proliferation  of  the  intra-muscular  flbroua  tissn& 
Sanger  (1688)  denied  the  proiiferation  of  the  connective  tissue,  but  supported  the 
doctrine  of  fattj  degeneration,  without,  however,  any  disappearanoe  oi  muscular 
fibres.  Major^s  (1888)  explanation  waB  very  similar  to  Sanget^a.  Helme  (1889),  in 
a  careful  investigation,  revised  the  question,  and  his  conclusions  are  now  acc^ted 
as  fiaaL  He  finds  that  Involution  "doea  not  bring  about  a  deatruction  of  the 
cella.  It  is  merelv  a  transition  from  larger  to  smaller  dimeosions.  ...  It  is  an 
incomplete  atroptijr — not  a  numerical,  but  a  simpla  phjaiological  atrophy ;  the 
procesa  in  each  hbre  goes  on  t«  a  certain  point  ancf  then  stops— the  fibre  remains, 
onlv  it  is  of  smaller  volume."  As  to  the  way  in  which  tliis  is  brought  about, 
Uelme  tinds  no  evidence  whatever  of  ffttty  degeneration ;  neither  is  there  any 
increase  of  connective  tissue.  "  The  change  ia  one  of  physiological  retrogresaion  ; 
the  actual  chemical  character  is  not  revealed  by  the  microscope,  but  it  is  probable 
tliat  the  cell-protoplasm  undergoes  a  aort  of  peptonisation — ali  the  surplus  material 
that  is  no  lon^er  required  being  changed  into  some  more  aoluble  aubstance,  which 
finds  ita  way  into  the  surrounding  lymph."  Helme's  explanation  of  the  process 
receivea  aome  support  from  Fischel'8  researches,  according  to  which  peptonuria  is 
a  constant  feature  of  the  puerperium,  whilst  peptone  is  also  found  in  the  lochia 
and  in  the  uterine  muscle,  Helme  found  that  there  was  a  gradual  and  progressive 
diminution  in  amount  and  disappearanoe  of  the  connective  tisaue.  Some  of  the 
connective  tissue  fibres  during  the  first  three  days  swell  up  and  become  hyaline, 
eventually  breaking  down  into  granulea.  The  connective  tissue  cells  also  become 
more  and  more  granular,  and  their  nuclei  are  greatlj  changed,  breaking  up  into 
fragments.  In  some  places  the  destruction  is  so  complete  that  ali  tracea  of  con- 
nective tissue  fibres  are  lost,  their  plače  being  taken  bv  a  clear  matrix  containing 
a  mass  of  entangling  granules  and  degenerating  leucoc^ytes,  and  corpuscles 
and  nuclei,  Scattered  through  this  are  the  large  plaamodia,  vhich  begin  to  be 
formed  in  the  later  days  of  pregnancy,  and  whose  function  is  evident1y  to  eat  up 
the  waste  material  lying  around  them.  At  the  sarae  tirne,  large  granular 
Bpithelioid  cella  are  found,  with  a  sinile  clear  vesicular  nucieus ;  on  the  siith  day 
tney  are  found  to  be  alniost  filled  with  bright  yellow  granules  derived  from  the 
disintegrating  red  blood-corpusclea. 

In  both  arteriea  and  veina  there  ia  observed  in  the  smaller  vessels  a  process, 
first  of  compresaion,  then  of  obliteration  ;  whil3t  many  of  the  larger  vessela  eshibit 
a  proljferation  of  the  intima,  which  results  in  a  complete  blocking  of  the  lumen,  and 
the  converaiou  of  the  vesael  into  a  fibroua  cord  which  oltimately  disappears,  The 
plaamodia  aro  especially  congregated  round  the  vessets,  and  no  doubt  they  assist 
m  absorbing  the  contente  of  tlie  cella  of  the  vessela  which  are  undergoing  the 
gradual  diminution. 

2.  The  Uterine  Appendages  and  Broad  Ligaments. — The  oater  or 
pelvic  extreiiiity  of  the  broad  ligaments  and  Fallopian  tubes  being  relativelf 
fixed,  it  follow8  that,  as  tbe  uterus  enlarges  during  pregnancy  and  risea  in 
the  abdomen,  tbe  tubea  come  to  lie  more  or  less  paraUel  to  the  vertioal  aris 
of  the  uterus ;  and  this  is  alao  the  position  in  which  tbe^  are  found  during 
the  early  part  of  the  puerperium.  The  greater  proximity  to  the  utenia 
which  results,  and  in  whicb  the  ovariea  take  part,  is  furtber  accentuated  by 
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the  lateral  espanaioii  of  the  Iower  part  of  the  utetus,  which  encroaches  on 
the  celliUar  tiasue  of  the  lower  part  of  the  broad  ligamenta  and  separates 
tbeir  anterior  and  posteriot  surfacee.  The  ovarian  ligaments  become 
temporariljr  obllterated,  belng  lest  od  the  lateral  Burface  of  the  uterus.  As 
the  uterus  becomea  progreasivelj  amaller,  the  lajera  of  each  btoad  ligament 
fiill  together,  and  the  Fallopian  tube  and  ovarj  become  carried  away  from 
the  aide  of  the  uterus,  till,  whea  inTolution  is  completed,  the  fonner  resumes 
its  transverse  direction.  The  tubes  are  geQeral]y  lengthened  aa  well  as  drawa 
up  during  the  pregnancj,  and  the  same  remark  of  course  applies  to  the  upper 
border  of  the  broad  ligament.  If  the  involution  of  these  etmctures  doee  not 
keep  pace  with  that  of  the  uterus,  the  tube  and  ligament  oome  to  lie  rather 
slack,  with  the  lesult  that  the  ovaries  and  tubes  eaeilj  become  prolapsed 
into  the  pouch  of  Douglas.  The  elongated  round  ligaments  of  the  uterus 
sIbo  sborten  during  tbe  puerperium ;  U'  the;  fail  to  do  bo  rapidl;  enough, 
or  to  a  sufficient  degree,  there  is  a  great  predispoeition  to  backward  displace- 
ment  of  the  uterus. 

3.  The  Vagina. — The  vagiual  walls,  enlarged  both  in  width  and  in 
length,  lemain  las  and  flaccid  at  first,  but  the  sigmoid  shape  of  the  vaginal 
oanal  inay  be  reetored  in  three  daja  (Web8ter).  Tbe  anterior  and  poeterior 
waIlB  of  the  vagina  fall  into  apposition  almost  at  once  in  their  upper  portion  ; 
the  lower  portion,  however,  gapes.  The  posterior  wall,  being  relativel;  fised 
in  its  upper  portion,  is  generali;  but  Uttle  disturbed,  except  from  such  lacera- 
tion  aa  ma;  have  occurred  in  its  lower  part,  and  b;  efiicient  repair  of 
perineal  tears  ali  bad  reeults  are  avoided.  But  with  the  anterior  irall  it  is 
othervrise.  The  attachment  to  the  Iftick  of  the  pubes  through  the  medium 
of  the  base  of  the  bladder  is  generali;  bo  far  loosened  that  there  is  nearl; 
alwa;s  a  tendenc;  to  some  prolapse  in  tbe  form  of  c;stocele,  and  this  maj 
pei^t,  eapeciall;  when  labours  succeed  each  other  mpidl;. 

The  pelvic-floor  projection  is  iocreased  for  the  first  few  dayB.  Thns 
IVebster  found  the  measurements  in  his  cases  to  be  as  follows : — First  da;, 
2  in. i  second,  1{  in.;  third,  1|  in.;  fourth,  2|  in.;  sixtb,  IJ  in.;  and  on 
the  fifteenth  da;,  1  in. 

4  The  Bladder. — After  deliver;  the  bladder  resumes  its  normal  shape, 
and  when  empt;  it  liea  helow  the  level  of  the  s;mphy8is  pubis.  Hallida; 
Croom  etated  that  the  bladder  may  be  higher  after  deliver;  than  it  waB 
before.  Webster,  however,  from  the  stud;  of  his  frozen  sections,  considers 
that  this  Tiew  Ib  wroDg,  and  that  tbe  bladder  is  never  higher,  but  maj  be 
lower  during  the  Ijring-in,  After  severe  or  repeated  labours  the  base  of  the 
bladder  ie  partiall;  loosened  from  its  pubic  attachments,  and  maj  bulge 
down  and  baokwards,  in  oonjunction  with  the  anterior  vf^inal  wall. 

A  considerable  measure  of  the  interest  vhich  centrea  round  the  puerperal 
bladder  is  derived  from  the  influence  wliich  a  full  bladder  exerts  on  tne  beight 
and  poeition  of  the  uterua.  The  guestion  has  been  studied  in  great  detail  % 
Croom.  According  to  hitn,  distension  of  the  bladder  pusbes  the  uterus  up  higher 
and  away  from  tbe  abdoininal  vali,  and  also  causea  some  deviation  to  one  side  or 
otber.  It  lias  been  generallj  taught  that  this  deviation  is  to  the  right,  but  Croom 
conaiden  t^at  left  lateral  deriation  is  more  common.  The  main  reason  for  this  is 
that,  as  the  bladder  fills,  it  generallj  ezponda  to  the  right.  When  the  uterine 
deviation  is  to  the  right^  he  regards  it  as  aue  to  a  previous  right  deviation  during 
pregnancy,  to  loadtng  of  the  rectum,  or  to  accidents  of  position.  There  is  usuallj 
aome  osj mn)etry  of  the  bladder,  even  in  the  nou-puerperal  condition.  According 
tO  Barkovr,  of  30  bladdera  in  the  adult  female,  4  were  s^mmetricat ;  there  vas  a 
minor  degree  of  aa3Tnmetry  in  10,  major  in  21.  The  deviation  was  to  the  right  in 
18  caaes,  to  the  left  in  8.  In  those  coses  where  there  ie  rotation  of  the  uterus  on 
its  longitudinal  axis,  the  rotation  is  emphasised  by  a  full  bladder.  Croom  found 
tiiat  tnere  wbs  rotation  in  10  out  uf  40  cases  euunined.    This  corresponds  witb  the 
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obaervatioD  of  Bomer,  wh<>  found  that  out  of  64  casea  there  wa8  no  rotation  in  50  ; 
rotatioD  to  the  right  in  12,  and  to  the  left  in  3.  Haig  Fereiison  believed  that  there 
might  be  aufficient  rotatioD  to  bring  the  left  ovary  so  far  forward  a«  to  be  grasped 
in  the  Cr^^  manipulation.  Accoraing  to  Webst«r,  the  rotation  of  the  uterus  is 
insufficient  to  bring  its  tranavors«  dianieter  into  the  right  ob1ique  diameter  of  the 
pelvis,  and  the  ovariea  do  not  take  up  positions  corresponding  to  the  rotation.  As 
to  the  amount  of  urine  which  suffices  to  canse  upward  and  lateral  displacement 
of  the  uterua,  Pfannkuch  sajs  that  100  cc.  (3'&  oz.)  of  urine  raise  the  uterus  about 
Iciu.  (fin.)'  Autefa^estates  that  400-600  gramrnes  (14  tO  21  oz.)  of  urine  will  cause 
on  inorease  in  the  real  height  of  the  uterus,  which  is  not  less  than  4  to  9  cm.  ^l^  to 
3^  in.>.  Croom  attnbutes  these  reeults  to  observations  being  mada  at  varyin^ 
perioas  of  the  puerperium.  He  finds  that  in  the  early  puerperium  the  uterus  is 
not  displaced  appreciably  till  the  bladder  contains  SO  to  30  oe.  of  urine. 

5.  The  Ahdominal  Walls. — After  the  great  dieteDsioB  produced  bj  the 
pregnant  uterus,  the  abdominal  wallB  after  deliverj  lie  llaccid  and  loose, 
appearing  to  be  too  large  for  tbe  abdominal  conteats,  and  the  skin  is 
wrinkled.  For  some  week8  the  musclea  are  lackiag  in  tonicity,  and,  owiQg 
to  their  elongation,  thej  cannot  contract  efficientlj.  To  this  cauee  among 
others  may  be  traced  the  paresis  of  tbe  vaso-motor  B7Stem,  of  the  bowel8, 
and  of  the  bladder.  In  Bome  cases,  and  especiallf  ^.fter  rapidlj  succeeding 
pregnancies,  the  conmion  tendon  of  the  interna!  oblique  and  transversalis  is 
BO  attetched  that  the  two  recti  remain  separated,  and  when  the  patient 
atrains  the  abdominal  couteuts  bulge  between  them,  causing  a  ventral 
hemia  in  the  form  of  a  long,  low  vertical  ridge.  When  the  recti  and  the 
lateral  abdominal  muscles  alike  fail  to  regain  their  tone  a  pendulous  bellj 
results,  which  is  not  only  inconvenient  and  ungraceful  at  ordinarj  times, 
but  ma^  reault  in  considerable  inconvenience  during  subseguent  pregnancies, 
leading  to  malpresentations  and  to  inertia  during  Tabour. 

6,  Evidences  of  recent  Ddivery. — The  diagnosis  of  recent  delivery  has 
sometimes  a  medico-legal  importance,  and  it  ma7  depend  on  anatomical  or 
on  clinical  signs.  AiiatomicaUy,  the  condition  of  the  uterus  is  of  chief 
importance.  It  is  not  necessar^  to  recapitulate  what  has  alreadj  been  aaid 
on  this  point. 

Clinically,  evidence  is  derived  from  the  condition  of  the  abdomen, 
breaets,  and  genital  tiact.  On  exaniining  the  abdomen  its  walls  are  looae 
and  ill-fitting,  and  traversed  b;  strice  of  a  more  or  less  vivid  red.  It  is 
assumed  that  the  rapid  empt^ing  of  tbe  abdomen  due  to  other  causes,  such 
as  the  evacuation  of  fluids  or  the  removal  of  tumours,  can  be  excluded,  for 
in  this  manner  also  the  las  condition  of  tbe  abdominal  wallfi  could  be 
accounted  for.  The  striee,  howeTer,  are  seldom  so  well  marked  or  so  red  in 
other  conditions  as  they  are  in  the  pue]T>erium ;  and  moreover,  there  is  usuallj 
a  marked  pigmentation  of  the  linea  luba  after  labour.  On  palpation  of  the 
abdomen,  the  enlarged  uterus  can  be  felt  ocGupying  the  pelvis.  Further 
esamination  will  be  required  to  dietinguish  this  from  other  kinds  of  tumour. 
The  breaats  are  enlatged  and  tense,  and  present  a  large  dark  areola.  Milk 
is  freelj  secreted.  The  condition  of  the  breasts  gives  but  little  indication 
as  to  the  date  of  the  delivery,  escept  that,  if  the  secretion  consiats  of  colos- 
trum,  labour  muat  have  occurred  only  one  or  two  dajs  previoudy. 

On  examination  of  tbe  genital  tract,  lochia  are  found  3owing  from  tbe 
vagina.  If  they  are  mainlj  composed  of  blood,  we  bave  probably  to  do  with 
the  first  ten  daya  of  the  puerperium ;  later,  the  discharge  is  sero-sanguinolent, 
and,  later  stili,  seroua.  The  vulva  is  found  awollen,  and  appears  rather  bniised. 
Some  laceration  of  the  fourchette  or  perineum  will  usually  be  preaent.  Tbe 
vagina  is  lax,  stretched,  and  may  present  some  lacerations,  whil8t  its  lower 
portion  gapes.      The  cerviz  is  soft  and  thickened,  and  for  the  first  day  or 
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two  after  Isbour  its  outliues  ma^  be  difficult  to  define.  The  Upa  of  the 
cervix  preaent  aome  lecent  lacerations  or  fisaiires,  and  the  caoal  is  patulous, 
eepeciallj  in  its  lower  portion,  where  for  the  first  few  dayB  it  readil;  admita 
one  or  two  fingers.  Bimanuall;,  the  uteroB  is  felt  to  be  enlarged  and  ueaall^ 
atrongly  antevertad.  The  date  of  delivery  can  be  roughlj  eetimated  b^  the 
beight  of  the  fundua  uteri  above  the  symphyBlB  pubia.  If  the  caae  be 
watched  for  a  week  or  ten  day8,  the  gradual  diminutioii  in  eize  of  the 
DteruB  is  qiute  characteristic,  aa  it  caa  be  simulated  hy  no  other  condition. 

II.  The  Manaoemsnt  of  the  Pderpeeidm 

1.  First  Duties. — After  the  expuIaion  of  the  placenta  the  patient  Bhould 
be  oleansed  and  made  comfortable.  The  advisabilit^  of  a  vaginal  donche  aa 
a  matter  of  routine  is  the  subject  of  some  difference  of  opinion.  In  hospital 
practice  we  thiuk  that  the  douche  ahould  alwaf8  be  given,  whilBt  in  phvate 
practice  it  is  sometimee  better  that  it  should  be  omitted.  The  indicstions 
for  the  employment  or  withholdiiig  of  the  douche  inay  be  broadly  formulated 
as  foUow8 : — 

The  douche  ia  indicaied  {a)  in  ali  cases  of  operative  deIiTery,  Buoh  as 
forceps,  turning  (by  interna!  manipulationa),  and  cramotomy ;  (fc)  in  other 
casea  where  the  hand  haa  been  introduced,  as  for  the  replacement  of  the  f  unis, 
the  bringing  down  of  the  arma  in  estenaion  above  the  after-coming  head,  or 
the  eztraction  of  placenta  or  membranes ;  (c)  in  tedious  or  difficult  laboura, 
involvins  injuTy  to  cervix,  vagina,  or  pehneum ;  {d)  when  the  fcetus  ia  de- 
composed;  (e)  when  purulent  oi  muco-purulent  disohargea  were  present 
before  Isbour ;  (/)  when  there  ia  a  tendency  to  post-partum  hsemorrhaga 

The  douche  may  he  vnthhdd  (a)  when  labour  has  throughout  been  apou- 
taneous,  and  no  vaginal  exanuiiation  has  been  made ;  (h)  wheD  a  few  ezamina- 
tions  have  been  made  in  a  normal  čase,  and  the  nterus  contracta  welL 

An  intra-uterine  douche  ahould  be  given  only  when  there  has  been  intra- 
uterine  manipulation,  or  when  the  uterua  does  not  contract  well. 

After  the  cleanaing  a  binder  ahould  be  appUed.  It  should  consist  of  a 
material  Buf&ciently  soft  to  allow  of  ita  Etting  cloBely;  below,  it  ahould 
reach  four  inchea  below  the  troehanters,  and  above  it  should  just  come  up 
to  the  &ODt  of  the  costal  margin.  The  binder  ia  suppoeed  to  fol&l  three 
objects :  first,  to  give  the  patient  s  aense  of  comfort ;  second,  to  counteract 
the  diminiahed  intra-abdominal  presaure;  third,  to  restore  the  patient's 
"  figure."  From  measurementa  carried  out  on  three  aeries  of  patienta,  the 
firat  with  the  binder  applied  in  the  ordinary  way,  the  second  without  binder, 
and  the  third  witb  a  binder  applied  and  kept  8pecially  firm,  Herman  came 
to  the  concluaion  that,  conaidered  aa  a  means  of  keeping  the  vvaiat  small,  a 
binder  of  the  ordinary  kind  has  not  the  alighteet  effect.  Nor  haa  a  binder 
any  effect  in  causing  or  maintaining  uterine  contraction.  In  the  diacnaaion 
on  HeTinan's  paper  at  the  London  Obstetrical  Society,  ChampneyB  erpreaaed 
the  riew  that  the  absence  of  a  binder  favoured  the  produetion  of  the  con- 
dition of  pendulouB  belly,  and  that  the  uae  of  a  binder  waB  to  keep  the 
abdominal  walla  in  a  favotirable  condition  and  position  during  the  involu- 
tion  which  they,  in  common  with  other  structurea  hypertrophied  during 
pr^mancy,  should  undergo  during  the  lying-in  period. 

WheD  the  patient  haa  been  made  comfortable,  the  bed  Bhould  be  made, 
a  dTaw-aheet  being  placed  under  he>.  The  room  ahould  be  darkened  and 
left  with  a  window  open,  and  the  patient  ahould  be  encouraged  to  aleep. 
The  accoucheur  ahould  not  leave  the  houae  till  the  pulse  haa  become  lower 
than  100,  this  being  a  sign  that  there  is  no  apecial  tendency  to  hfemoirhage. 
VOL.  X  10 
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After  a  few  houre  the  baby,  which  hae  meanwhile  been  vrashed  and  dressed, 
may  be  put  to  the  bieast  for  a  few  miDutes.  The  nurse  shoald  be  instructed 
to  keep  a  careful  watch  for  a.ny  sjmptouiB  of  hsemorrb^e,  hj  looking  at  the 
padfl  and  by  feeling  the  abdomen  from  tirne  to  titne,  to  aseertain  that  the  uteruB 
is  contracted  or  letracted.  At  the  firet  BubeequeDt  visit  the  obetetrician 
ahould,  as  a  matter  of  routine,  iiiquire  about  after-pains  and  the  emptying 
of  the  bladder;  the  pulse  and  temperature  sbould  be  ooted,  as  well  oe  the 
patieiit'B  general  condition ;  he  sbould  see  the  pads  and  make  special  in- 
quiries  as  to  the  poBsing  of  clots ;  and  lastly,  he  should  ezamine  the  abdomen, 
to  ascertaio  tbe  condition  of  tbe  uterus  und  of  the  bladder.  Tbe  lattei  will 
sometimes  be  found  distended,  even  wben  the  patient  is  alleged  to  have 
passed  water. 

After-paina  are  due  to  painful  uteriae  oontractlonB,  and  are  usuallv 
most  pronounced  when  the  uterus  has  not  become  exbausted  hj  a  difficult 
or  tedious  Libour ;  tbey  are,  therefore,  more  common  in  multiparie  than  in 
primiparfe.  They  also  become  more  severe  when  clots  require  to  be  espelled ; 
and  they  may  be  induced  reflexly  by  the  application  of  the  cbild  to  the 
breast,  or  directly  by  the  application  of  the  hand  to  tbe  abdomen.  When 
they  oGcur  in  moderation  tbey  are  ratber  a  welcome  sign  than  otherwiBe. 
But  if  they  become  eKceasive  tbey  are  bad,  both  because  they  are  disturbing 
to  tbe  patient,  and  also  becauee  they  may  then  be  due  to  eome  irritatlon  of 
the  uterus,  or  to  a  pathologlcal  condition  within  its  cavity.  "VVlien,  there- 
fore,  after-pains  are  moderate,  ihej  require  no  treatment ;  but  when  they 
are  severe  they  must  be  relieved,  and  tbey  may  also  conatitute  an  indi- 
cation  for  intra-uterine  interference.  The  latter  b  8pecially  indicated  if 
the  uterus  is  found  to  be  buUcy,  or  lying  too  high  in  tbe  abdomen.  For 
tbe  relief  of  after-pains,  in  most  cases,  notbiug  is  so  eSectual  as  phenacetiu: 
it  may  be  given  in  a  dose  of  10  to  15  grains,  repeated,  if  necessar;,  in  one  or 
two  hours.  In  severer  cases,  chloral  niay  be  adminietered  in  doses  of  20  to 
30  grains.     Opium  and  morphia  ahould  only  be  given  as  a  laat  reaource. 

During  tbe  whole  of  tbe  puerperium,  the  pulse  and  temperature  ehould 
be  regularly  recorded ;  and  it  is  a  great  advant^e  for  the  daily  height  of 
the  fundus  to  be  recorded  at  the  same  time,  in  the  manner  suggeated  by 
Števens  and  Griffith.  The  chart  wiU  then  constitute  a  record  of  progresa 
whicb.  will  be  of  special  value,  aince  any  unfavourable  indications  can  be 
detected  at  a  glance. 

2.  Cleanliness  ia  perbape  the  moat  important  individual  factor  in 
securing  a  favourable  coovalescence.  The  patienfa  body-linen  and  bed-linen 
should  be  kept  BcrupulousIy  dean,  and  cbanged  as  often  as  neceaeary.  The 
external  genitals  ahould  be  waabed  several  times  a  day  for  the  tirat  few  dayB, 
and  the  vulvar  pads  should  be  rene\ved  eveTy  tima  In  normal  casea  d^y 
doucbing  is  not  iieces8ary ;  it  is  quite  sufEicient  that  tbe  outside  parts  be 
washed  and  carefully  dried.  Any  offensiveness  in  tbe  diacbarges  sbould, 
however,  be  the  signal  for  a  v^nal  douche ;  for  tbis  purpoae,  biniodide  of 
mercury  (1  in  3000),  iodine  (1  dracbm  of  the  tincture  or  liniment  to  the 
pint),  sanitas  (1  part  to  5  of  water),  or  chinosol  (1  in  3000)  may  be  uaed. 
An  intra-uterine  doucbe  ahould  not  be  given  except  by  the  medical  atten- 
dant.  The  patient  should  be  sponged  daily  with  tepid  water,  from  head  to 
foot,  and  carefully  dried ;  only  a  small  part  of  the  patienfs  body  should  be 
eicposed  at  a  time.  The  breasta  require  apecial  attention,  so  that  they  may 
be  kept  clean,  and  free  from  milk  becoming  sour. 

3.  ZHet. — Formerly  a  low  diet  wa9  conaidered  tbe  proper  one  for  the 
lying-in  woman.  So  long  ago  as  1864,  Graily  Hewitt  uttered  a  protest 
against  this  practice,  urging  that  the  diet  sbould  be  a  generoua  one,  both 
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becanse  the  patienfs  Btrength  reqaired  building  up,  and  becauee  ahe  had  to 
nourish  the  baby  as  veli  as  herself.  At  the  present  tirne  a  ratiooal  treat* 
ment  more  largel^  prevališ.  For  the  firat  twe]it7-four  hours  the  diet  shotild 
coDsiat  of  IiquidB,  but  it  ahould  be  nouriahing,  and  the  "tea  and  toaet" 
teoets  should  be  lelegated  to  the  same  Umbo  of  defunct  preacriptions  as  the 
"  atarve  a  fever  "  priuciple.  In  a  uormal  čase,  if  the  patient  is  hungry  at 
the  conclusion  of  labour,  she  may  have  warm  milk,  soup,  gruel,  or  coooa. 
Id  other  oaaea,  she  is  better  left  undiaturbed  in  everj  vr&j  till  aftet  hei 
sleep,  wheQ  the  same  kind  of  aourishment  should  be  givea.  Od  the  secoiid 
day  ahe  may  take  Bucb  thiogs  aa  custards,  aoft-boUed  eggs,  corn-flour,  milk- 
porridge,  etč.  From  the  tbird  day  oiiwarda  a  light  ordinaiy  diet  is  iiidjcated^ 
including  whit6  fiah,  chiokeii,  lamb  or  muttoD,  merging  into  the  diet  of 
dail7  life.  For  particular  casee,  certain  modifications  are  neceBaary.  Thua, 
after  prolonged  ansesthesia,  no  nonrishmeDt  should  be  given  till  ita  efiecta 
have  passed  off ;  in  fact  tbe  čase  must  be  treated  aa  a  post-operative  one. 
If  febrile  eiyniptomB  develop,  a  liquid  diet  will  have  to  be  maintained  for  a 
longer  tirne.  If  the  patient  does  not  nurse  the  bab;,  the  diet  will  not 
require  to  be  so  full  as  vben  nureing.  Stimulants  are  beat  avoided  in 
ordinar;  oasea  The  popular  superstitioo  tbat  stout  bas  specific  virtues  in 
tbe  formation  of  milk  must  go  the  vaj  of  ali  superstitiona ;  the  best  diink 
foi  the  lying-iii  womaD  to  take  witb  her  meala  is  good  milk. 

4.  SeffvTation  of  the  Bladder  and  Bowds. — Aa  bas  been  already  men- 
tioned,  there  ia  a  conaiderable  tendencj  to  retention  of  urine  after  labour. 
This  may  act  injuriously  on  the  bladder  itself,  and  favours  post-partum 
hfemoirhage  by  the  tendency  to  uterine  relaxation  which  it  induces.  The 
patient  should  therefore  be  encouraged  to  emptj  the  bladder  within  eight 
or  ten  boura  after  deliverj ;  and  evea  if  ahe  micturates  spontaneousl^,  the 
dootor  or  nuree  ahould  ascertain,  b7  abdominal  palpation,  that  the  bladder 
is  really  emptied.  There  is  aome  divergence  of  opiniou  aa  to  tbe  advia- 
ability  of  using  the  catbeter  whea  the  patient  cannot  pasa  water  alone. 
Tarnier  conaidera  that  it  doee  no  harm  for  the  patient  to  go  for  twenty-four 
hours,  and  that  the  riak  of  c^stitis  precludes  tbe  use  of  tbe  catbeter  in  ali 
but  exceptionaI  casea.  The  opposite  vie^,  which  I  emphaticallf  endorse,  ia 
that  at  the  end  of  twelve  hours,  if  fomentations  or  change  of  poaition  have 
a  negative  result,  the  catbeter  ahould  be  pasaed.  If  a  glass  catbeter  be 
used,  it  can  be  boiled  everj  tirne  after  uae  and  kept  perfectly  dean,  and 
there  is  then  no  riak  at  ali  of  c^stitis.  ^hen  tbe  perineum  haa  been  tom 
and  sutured,  it  is  better  to  pasa  the  catheter  from  tbe  Erft,  and  to  continue 
its  use  for  thirty-aix  hours,  to  avoid  contamination  of  the  wound.  It  is  of 
the  greatest  poaaible  importance  tbat  wben  the  catheter  is  used,  the  vulva 
ahould  be  carefully  cleansed  with  warm  water  before  the  introduction  of  the 
instrument,  and  that  the  catheter  should  be  introduced  in  full  view,  with- 
out  fumbUng.  It  is  courting  disoBter  to  employ  the  old  plan  of  feeling 
under  the  clothea,  Bweeping  the  finger  over  anus  and  v^ina  to  tbe  uretbral 
orifice,  and  then  paseing  the  catheter  along  a  contaminated  finger ;  and  tbe 
inconBiatency  of  passing  a  carefully  aterilised  catheter  into  a  urethra  whose 
orifice  lies  amid  unhealthy  diaobarges  is  an  abaurditf  that  ueeds  no 
demoDstration. 

Evaauation  of  tht  Bowds. — If  tbe  bowe1s  have  been  carefully  regulated 
during  the  latter  part  of  pregnancy,  and  tbe  rectum  emptied  by  an  enema 
during  tbe  firat  stage  of  labour,  the  obetetric  field  will  be  clean  during 
delivery,  and  the  daily  action  of  the  bowelB  will  probably  continue  with 
very  little  interruption  during  the  puerperium,  e8peoially  if  a  proper  diet 
haa  been  given  from  tbe  firat. 
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The  old  plan  of  Icaviog  the  bowela  locked  up  till  the  tbird  or  fourth 
da7  is  becoming  supereeded  bj  tbe  ptactice  of  Beoarmg  aa  evacuation  withia 
the  first  thirty-8ix  hours,  if  tbere  is  not  a  Bpontaneous  action.  Caator-oil 
is  one  of  tho  most  efTective  aperiente;  but  beeides  its  naueeouB  taste,  it 
aometimes  cauBea  griping ;  and  in  general  the  patient  may  be  given  tbe 
aperient  to  wbich  sbe  ia  most  accustomed ;  or  a  saline  lasative  such  as 
citrate  of  magnesia  may  be  administered,  foUowed,  if  aecessaij,  hv  a  aimple 
enema,  or  a  glicerine  injection  or  8uppository.  Thereafter  a  dailf  evacua- 
tion sbould  be  secured. 

5.  Nursing  and  the  Čare  ofiheBreoits. — Ever^bealthjvomanBhouldnurse 
bet  own  baby,  unless  important  reasons  forbid  it,  botb  in  her  own  intereets 
and  in  those  of  the  child ;  for  lactation  favours  a  bealtbf  involution,  and 
the  child  bas  alwajB  the  best  chance  of  thriving  when  brought  up  at  the 
hreast.  Nurstng  is  contta-indicated  when  the  mother  is  tbe  subject  of 
chronic  exhau8ting  disease,  especiall^  tuberculoais ;  in  the  majoritj  of  acute 
diseases;  wben  syphili8  bas  been  acquired  late  in  piegnanoy;  when  tbe 
eupply  of  milk  is  insufficient;  when  the  breasts  are  inflamed ;  in  many  casea 
when  tbe  uipples  are  under-developed,  inverted,  depressed,  per8iBtently 
sensitive  or  sore.  In  some  cases  of  tbe  latter  claes  the  use  of  a  nipple 
sbleld  will  allow  the  continuance  of  tbe  fuoction  with  comfort  to  the  mother 
and  with  advantage  to  the  cbild. 

The  baby  should  be  firet  put  to  tbe  breaat  sls  to  eigbt  hours  after  labour, 
and  then  every  four  hours  during  tbe  first  few  dayB.  Begularity  should  be 
practised  from  the  beginning ;  it  is  harmful  to  put  the  child  to  tbe  breast 
eveiy  tirne  it  cnes.  Both  breasts  should  be  equaUy  used.  Sometimes,  wbea 
the  8upply  of  milk  is  ratber  ehort,  it  is  a  good  plan,  vben  tbe  baby  is  put  to 
one  breast,  to  plače  a  receiver  to  tbe  otber ;  for  the  stimulation  of  one  nipple 
usuaUy  causes  reflexly  a  flow  from  botb  breasts  at  once,  and  the  milk  so 
coUected  can  be  kept  warm  and  used  to  supplement  wbat  the  cbild  obtaina 
by  suckling.  If,  on  the  other  hand,  the  breasts  tend  to  become  over-dis- 
tended,  some  milk  sbould  be  drawn  oET  witb  the  breast-pump ;  for  wheD 
much  disteuded,  the  nipple  is  relatively  sbortened ;  the  child  cannot  get  hold 
of  it  properly,  and  presses  its  noše  agaisst  tbe  breast,  blocking  the  noetrils ; 
it  tben  bas  to  let  go  the  nipple  in  order  to  breathe.  The  frequent  grasping 
and  letting  go  discourages  the  cbild,  producea  soreness  of  the  uipples,  and 
leaves  the  breast  insufficientlj  emptied.  (See  also  "  Affections  of  Breast 
and  Nipplea,"  p.  161). 

6.  £lxaminatiffn  of  the  Pelvie  Organa. — Inasmuch  as  many  of  the  diseases 
of  women  are  due  to  overlooked  accidents  oocurring  at  the  time  of  labour, 
and  to  unfavourable  circumstances  during  the  lying-in  period,  including 
too  early  a  retum  to  daily  duties,  it  is  important  that  an  examinatioD  of 
the  pelvie  organs  should  be  made  before  tbe  patient  is  alloved  to  leave  her 
bed  By  the  tenth  or  twelftb  day  in  normal  cases  the  vaginal  outlet  bas 
nearly  regained  ita  normal  dimensious,  and  tbere  is  no  appreciable  deficiency 
of  the  perineum.  The  lochia  have  practicaUy  ceased,  altbougb  tbere  may 
be  a  little  retum  when  tbe  patient  begina  to  sit  up,  The  cervir  is  firm,  its 
canaliscontracted,  and  tbere  are  no  deep  lacerations.  The  uterusismovable, 
lies  in  a  normal  position,  or  is  8lightly  "  squatting "  back,  and  is  only  a 
little  above  normal  size,  the  sound  entering  for  about  3  inches.  The  region 
of  the  broad  ligameuts  is  free  of  any  effusion,  and  the  ovaries  and  tubes  can 
be  felt,  normal  in  size  and  position. 

7.  Getling  up  and  going  out. — It  is  advisahle,  in  a  normal  oase,  that  the 
patient  should  be  alIowed  to  occaeionally  sit  propped  up  in  bed  at  a  fairly 
early  st^e  of  the  puerperium,  namely,  from  the  fourth  or  fiftb  day ;  tbus 
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Bhe  maj  be  alloved  to  sit  up  a  Uttle  for  ber  meala  The  chauge  of  postuie 
favours  uterioe  and  vf^nal  diainage.  If  an  exaininatioti  6howe  that  the 
pelvic  orgaDS  are  in  the  heaithy  condition  deecribed  !□  the  previous  para- 
grapb,  the  patient  m&j  be  transfeTred  to  a  couch  as  early  as  the  tenth  day ; 
it  18,  howeyer,  an  advantage  for  her  to  remain  in  bed  for  a,  full  fortnight. 
Getting  up  inust  be  postponed  wheQ  the  involution  of  the  uterus  is  oot 
eatisfaotorj,  wheQ  the  lochia  remain  abundaut,  or  when  a  tom  perineum 
has  failed  to  heal  properly ;  whilst  aay  effusion  in  the  cellular  tissue  bj  the 
aides  or  in  front  of  the  uterue  wil]  necessitate  a  delaj  of  eome  weekB. 
Undue  lazitj  of  the  abdominal  walls  require8  treatment  at  this  earij  st^e. 
Whatever  the  effect  of  the  binder,  a  penduloua  bellj  or  a  condition  of  wide 
separatioa  of  the  recti  is  due  to  enfeebled  abdominal  muscles ;  and  nothing 
bas  sucb  a  good  effect,  both  immediate  aud  remote,  on  tbese  conditions,  as 
the  proper  esercise  of  the  muscles.  After  the  firat  ten  day8  the  patient 
should  be  instructed  to  practise  Ijing  fiat  on  her  back,  and  laisiog  herself 
into  a  sitting  poetuie  without  using  her  hands  and  arma.  This  should  be 
done  for  five  or  ten  minutea  at  a  time  twice  a  daj. 

Once  the  patient  has  b^uu  to  get  up,  a  retum  to  the  ordinarj  mode  of 
life  Bhould  be  eSected  in  eaav  stages.  Aftei  a  oouple  of  daje  on  a  couch, 
ahe  maj  sit  up  in  an  easj-chair,  and  begis  to  walk  a  little.  A  few  dajs 
more,  and  ahe  maj  go  into  another  room,  downstairs  if  necesaaij.  Then  a 
fine  moming  or  af^moon  is  made  the  opportunitj  for  a  drive ;  and  lastlj, 
ahe  maj  waJJc  out  at  the  end  of  the  third  week  or  the  beginning  of  the 
fourth.  In  hospital  practice  patients  often  get  up  od  the  ninth  daj,  and 
go  home  on  the  thirteentb  or  fourteenth  ;  but  this  is  usuallj  a  matter  of 
neceaaitj  rather  than  of  expediencj ;  and  when  circunistances  allow  of  it,  a 
patient  ahould  be  directed  to  lead  the  quiet  life  of  a  semi-invalid  for  aix 
ffeeka  after  deliverj,  that  is,  till  involution  is  anatomicallj  complete. 
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General 


Dehnition. — A  wouiid  infectioo  due  to  the  actiou  of  micro-organisins,  and 
onginsting  in  the  generative  organa  of  parturient  women.  It  ia  not  exactl7 
8ynonymouB  with  the  terma  puerperal  septicsernia  or  puerperal  fever,  because 
it  includes  not  only  sjetemic  iniections,  but  also  local  inflammations. 

JEtioloot. — In  conaidering  the  cauBation  of  this  condition  we  maj 
regard  it  from  three  aspects:  (1)  The  micro-organisms  whicb  produce  it,  or 
the  seeds  of  the  disease ;  (2)  The  tissuee  involved,  or  the  grouiid  upon  which 
the  seeds  are  80wn ;  (3)  The  way8  in  which  the  infective  mattet  ia  brought  to 
tbe  patients,  or  the  sowerB  of  the  seed. 

The  first  of  these  hae  been  fullj  dealt  with  under  mioro-oiganisme  (vol 
vili.  p.  V2),  and  it  need  bere  onIy  be  stated  that  in  by  far  the  greater  number 
of  cases  streptococci  are  the  cauae  both  of  the  local  affeotiona  and  tbe 
general  erstemio  diaturbances ;  out  of  ninety-one  caaes  esamined  by 
Czemiew8ki,  Widal,  and  Bumm,  they  were  preaent  in  e%hty-five,  or  94  per 
cent.  The  importance  of  other  genna,  either  alone  or  in  combination,  in  tbe 
produetion  of  puerperal  infection  hae  not  heen  certainly  determined,  but 
there  ia  little  room  to  doubt  that  BUch  infectiona  have  been  due,  in  a 
ceitain  number  of  casee,  to  colon  bacilli,  gonococci,  bacillus  pyocyaneuB, 
bacillus  foetidus,  tbe  pneumococcus,  diphtberia  bacillus,  and  putretactive 
Baprophytes. 

As  regards  the  aecond,  or  the  ground  upon  wbich  tbe  seed  ia  sown,  the 
condition  of  a  pregnant  or  parturient  woinan  is  in  many  ways  more  favour- 
able  to  the  developmeut  of  micro-organlsms  than  at  otlier  times.  Sbe  is  in 
a  atate  of  plethora,  hydr8emia,  hyperino8i8,  and  leucoojtbemia.     The  total 
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quantity  of  blood  is  increased,  it  is  more  vaterj,  and  contains  moie 
fibrin  aad  a  larger  proportion  of  white  cells,  and  is  loaded  with  effete  matter 
derived  from  the  fcetus  and  the  geuital  organa  during  their  inTolution.  Tbe 
blood -veeaelB  and  iTinphatica,  eepeciallj  in  the  genital  otgans  snd  their 
immediate  neighbourhood,  are  dilated  and  hypertrophied,  and  the  nervoua 
BTStein  is  in  a  peculiailj  irritable  condition.  The  aldn  about  tbe  vulva 
is  alwa78.  infected  with  micro-organisms,  often  of  a  malignant  kind,  and 
the  vagina  also  frequently  8wai-m8  with  microbes,  some  of  which  are  in- 
distinguishable  microecopicallj  from  the  most  dangeioua  of  theii  kind. 
The  vaginal  floia  bas  attractedj  conelderable  attention.  Dodirlein,  for 
example,  published  the  results  of  his  investigationB  in  1892,  from  which  he 
ooncluded  that  vaginal  dischargea  might  be  clasaified  as  normal  and  patbo- 
logical  The  normal  were  met  with  in  eomething  over  balf  the  casea 
ezamined,  and  were  chuactenaed  bj  a  consistence  of  clotted  cteam, 
intenael7  acid  reaction,  and  hj  containing  a  pure  culture  of  an  organism 
wbich  he  called  the  vaginal  bacillus,  and  to  which  he  attributed  the  pio- 
duction  of  the  lactic  acid  to  which  tbe  reaction  wa8  du&  Tbe  pathological 
discharge  was  of  thinner  coneistence,  often  puriform  in  appearance,  some- 
times  containing  bubbles  of  gaa  feebij  acid,  neutral,  or  even  alkaline  in 
reaction,  and  Bwanning  with  micro-orgamemB,  some  of  vhicb  were  danger- 
OU8.  The  normal  dischargea  he  diaeovered  by  experiment  to  be  not  only 
innocuouB,  but  even  antiseptic,  and  capable  of  de8troying  staphylococci  and 
other  germs  introduced  into  the  vagina.  Kroenig,  who  repeated  Doderlein'B 
ezperimentB,  agreed  with  bim  aa  to  tbe  antiseptic  propertiea  of  the  normal 
dischai^,  but  denied  that  it  was  due  to  the  v^inal  bacillus,  and  found 
that  the  so-called  pathological  dischaiges,  which  did  not  contain  this 
organism,  also  possessed  sinular  bactericidal  propertiea.  Menge  attributed 
the  germicidal  power8  of  the  vagina  to :  (1)  the  antagonism  of  the  normal 
microbic  flora  to  pathogenic  organiams ;  (2)  the  products  of  tbe  life  procesa 
of  vaginal  bacilli ;  (3)  the  acidity  of  the  discharge ;  (4)  the  germicidal  power8 
of  the  anatomical  elementa  of  tbe  vagina;  (5)  phagocytosiB ;  and  (6)  tbe 
abeence  of  free  ozygen.  Waltbard  found  that  the  vagina  often  contained 
pathogenic  microbes,  but  they  were  not  virulent,  and  behaved  as  8apropbyte8, 
producing  no  results  when  inoculated  upon  healthy  tissues,  but  becoming 
virulent  wben  in  contact  witb  dead  tissues  or  thoae  who6e  vitality  and 
powers  of  resistance  bad  been  reduced.  From  aH  theae  investigations  we 
may  conclude  that  the  vagina  contains  germs  which  are  harmless  under 
no]^mal  conditions,  but  wUch  may  sometimes  become  dangerous  in  the 
presenoe  of  dead  matter  or  tisaue  wbo8e  vitality  haa  been  reduced  by  crusb- 
ing  and  bruising  in  prolonged  and  difficult  labours,  and  may  alao  be  pro- 
ductive  of  harm  if  carried  upwaTds  into  the  uterus.  Tbe  cavity  of  this  or^n 
and  the  tubea  are  usuallj  aseptic,  and  the  former  is  protected  from  invaaion 
by  the  eervical  operculum.  This  plug  of  mucus,  thougb  not  in  itself  germi- 
cidal, fumisbes  no  nutriment  for  micro-organisms,  yet  ita  lower  part  is  often 
found  to  contain  vaginal  baoteria  and  leučocvtes.  The  middle  portion 
contains  Ieucocytea  only,  and  the  upper  neitber  leucocyteB  nor  baoteria.  It 
may  therefore  be  described  as  consisting  of  septic,  antiseptic,  and  aaeptio 
zonea.  We  see  then  that  although  the  system  of  a  pregnant  woman  is 
peculiarly  favourable  to  the  growth  of  aeptic  organiams,  yet  nature  bas 
provided  sufGcient  protection  againat  their  invasion  under  ordinary  circum- 
atancea.  During  labour  also  nature  is  fully  competent  to  avert  evil ;  and 
the  wasbing  out  of  the  vagina  by  bbe  liquor  amnii,  and  its  further  cleansing 
by  the  descent  of  the  fcetua,  and  its  afterbirth,  tend  in  the  same  direotion, 
whereaB  v^inal  esaminations,  the  introduction  of  instruments,  and  douchea 
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counteract  theae  Bafeguaids,  and  are  liable  to  carrj  aeptic  matter  upwaida. 
Id  coDcluding  our  remarks  upon  the  seat  of  infeotion,  we  muBt  not  forget 
that  open  wounds  or  unprotected  surEaces  are  alway8  present  in  womeD  who 
have  receDtly  been  delivered,  for  not  only  aie  the  vagina  and  the  cervlx 
lTec|uently  torn  or  abraded,  but  the  iuterior  of  the  utenis,  from  which  the 
decidua  has  been  separated,  and  e8pecially  the  placental  site,  must  be 
regarded  as  a  wounded  Burface. 

Thirdly,  as  regards  the  modes  of  infection.  The  micro-organisma,  which 
ve  have  seen  are  often  present  in  the  vf^;ina  before  delivery,  are  a  posaible 
Bource  of  mischief,  but  whether  they  are  ever  the  cause  of  puerper^  infeo- 
tion has  not  yet  been  deiuded.  SenimelweiB  taught  that  fever  could 
originate  in  this  way,  and  described  it  aa  auto- infection,  and  AMfeM 
thoroughIy  supports  this  view ;  but  others,  considering  how  infrequent]y 
women  who  are  delivered  without  assistance  are  attacked  by  serious  illneas, 
deny  the  posBibiIity  of  auto-iufeoUon.  But  I  think  the  inajority  of  thoee 
who  have  oarefuUy  weighed  the  evidence  on  both  sidea  consider  that  euch 
a  mode  of  infection  is  certaiiily  possible,  though  ezceedinglj  rare,  and  that 
it  might  be  due  not  only  to  the  vaginal  micro-organisms,  hut  to  those  alao 
whicn  are  occa6ionally  present  both  in  the  uterus  and  the  tubee. 

In  the  vaat  majority  of  cases  the  infective  material  has  been  conveyed 
to  tbe  patient  on  the  hands  of  her  attendants,  or  on  their  instrumenta  and 
clothing,  or  on  materiala  used  for  cleaneing  purposes.  The  medical  attendont 
may  have  been  contaminated  by  suppurating  or  sloughing  woimdB,  ery8ipelas, 
diphtheria,  or  dead  and  putrid  matter,  and  the  nurse  may  have  handled  septic 
or  putrid  discharges.  Such  hands  would  be  peculiaily  liable  to  propagate 
diseaee,  but  it  must  not  be  foi^otten  that  dangerous  material  ie  every- 
where,  and  that  under  ali  circumstancea  our  hands  are  impregnated 
with  gerniB,  often  of  a  moet  virulent  nature.  At  one  tirne  tbe  air  was 
Buppoaed  to  be  the  chief  source  of  infection,  but  the  leealts  of  antiseptic 
midwifery  8howed  that  this  was  not  the  čase,  and  it  then  came  to  be 
i^arded  as  of  little  importance.  But  this  is  equally  erroneoua,  and  there 
can  be  no  doubt  that  miiiy  oaseB  of  putrefaction,  if  not  of  actual  septiciemia, 
have  been  due  to  air  vitiated  by  decomposing  matter,  and  we  cannot  Bafely 
ignoie  the  importance  of  a  pure  atmoaphere  in  a  lying-in  ohamber. 

Clikical  Featdbes 

Wben  infectious  material  has  been  introduced  into  the  genital  canal  ite 
further  history  depends  upon  whether  the  micro-organisms  are  able  to 
penetrate  the  tissues  or  not.  In  the  former  čase  they  are  generally  carried 
Dy  the  lymphatica  and  blood-vessels  to  distant  parts — septic  infection  ; 
whereas  in  the  latter  they  remain  upon  the  surface,  oausing  putrefaction,  and 
the  toxins  thus  formed  cause  putrid  intoxicatioD  or  SAPlLfiMlA. 

We  niay  conveniently  cla88ify  puerperal  infections  as  foUows : — 

1.  Vulvitis  and  Vagini/is. 

2.  Endomstritis. 

3.  Parametrilis  and  Perimetrilis. 

4.  Septictemia. 

5.  PyeBmia. 

6-  Endocarditis. 

7.  Fhlegmasia  alba  dolens. 

This  classification  is  artificial,  and  in  practice  the  various  conditions 
occur  in  every  possible  variety  of  combinations,  yet  for  descriptive  purpoaes, 
and  with  regard  to  prognosis  and  treatment,  it  will  be  found  usefuL 
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VULViTis,  Vacinitis,  AND  Endometritis  inay  remain  as  purely  local 
conditiona,  or  they  may  be  the  first  stepa  in  a  8y8teinic  infection.  The  chief 
points  to  be  observed  in  determining  thie  vital  question  are,  the  aspect  of 
the  patient ;  her  Bubjective  coaditioD ;  whether  she  can  or  cannot  sleep,  and 
the  rate  and  condition  of  her  pulae.  In  general  terma  it  may  be  aaid  that 
if  a  patient  looks  and  feele  well  ahe  has  not  BepticEemia. 

The  woimd8  in  the  vt^ina  and  about  the  vulva  are  peculiarly  liable  to 
mfection,  and  readCy  aasume  the  condition  knowD  as  puerperal  ulcers. 
These  are  attended  by  little  or  no  fever,  and  the  patient  saldom  complaine ; 
but  ischuria  or  Bmarting  wheQ  passiug  wat«r  Is  Bometimes  present.  Od 
inspection  one  kbiiun  is  geQerally  8wollen,  and  upon  exaniining  its  inner 
Burface  the  ulcer  is  observed ;  its  base  covered  with  a  white  or  greyi8h 
yelIon  slough,  its  margina  red  and  swollen,  and  the  discharge  thin  and 
irritating,  caiising  excoriation  of  the  surface  over  which  it  flow3. 

Endometritis  inay  be  either  putrid  or  septie.  In  the  putrid  form  the 
procesa  iQay  be  general,  or  limiti  to  certain  areas,  e8peoiaUy  the  placental 
site.  The  uterine  waU  rapidly  proliferates  a  barrier  of  granulation  tissue, 
whicb  protectB  the  deeper  structures  from  invasion,  and  secures  the  separa- 
tion  of  the  diseaeed  tissue.  In  septie  infection  this  barrier  is  imperfect,  or 
absent,  and  the  micro-organiamB  invade  the  muscular  tissue,  tbe  uterine  waU 
becoming  Boft  and  8wolIen,  and  the  disease  spreads  along  the  lymphatics  to 
the  cellular  tissue  and  peritoneum. 

Putrid  endometritis  ia  recognised  by  the  character  of  the  lochia,  which 
may  at  first  be  Bcanty,  but  soon  beeome  profuse  and  oSensive.  The  uterus 
feela  large,  and  may  be  tender,  and  the  after-pains  are  often  abnormally 
acute.  The  attendant  fever  ia  aeldom  severe,  the  temperature  aeldom 
ezoeeding  102°  F.,  or  the  pulse  110  beats  per  minute.  Tbe  patient  does  not 
look  dangerouBly  ill,  and  her  sleep  is  undisturbed. 

FAKAUBTRms  AND  PERiH&TRiTis. — These  conditioDB  are  UBuaUy  usbered 
in  by  a  rigor,  or  at  least  a  sense  of  chilliness  on  the  second  or  third  day 
after  labour.  In  parametritia  the  temperature  rises  rapidly ;  in  perimetritis 
more  gradually,  and  the  pulse  foUow8  the  rise  of  temperature,  the  after- 
pains  are  exqui8itoly  painful,  and  the  uterus  becomes  tender ;  at  first  to  one 
side,  but  subsequently  the  tendemess  exteuds  over  the  entire  hypogastrium. 
The  duration  of  the  fever  variea  from  days  to  WBekB,  but  from  eight  to  ten 
day8  ia  about  the  averf^. 

Peritonitis  and  cellulitis  are  U8ually  met  with  in  combination,  but  it  is 
of  importance  to  deternune  which  tissue  is  the  more  involved  in  a  given 
čase,  and  atill  more  so  to  determine  wbether  the  condition  is  a  local  one,  or 
part  of  a  systemic  infection. 

In  pelvic  cellulitis  the  temperature  risea  rapidly,  often  to  104°  F.,  the 
pulse  foUowing  more  slowIy,  reaches  100  or  110  beats  on  the  following  day ; 
tbe  constitutional  disturbance  is  sHght.  On  bimanual  examination  a 
8welling  is  felt  to  one  aide  of  the  uterus,  at  first  diffuse,  but  becoming 
barder  and  more  defined ;  the  uterus  is  pushed  tovrards  the  opposite  side  of 
tbe  pelvifi,  and  aa  the  swelling  advaneea  it  involvea  and  fiies  the  cervix  ;  it 
extendB  outward  to  the  pelvic  walls  and  iliac  fossee,  or  backward  along  the 
folda  of  Douglas.  Sometimes  it  extends  along  the  anterior  aspect  of  the 
broad  ligament,  to  Pouparfs  Ugament,  and  down  the  thigb  along  the 
femoral  vesaels.  A  localised  parametritia  U8ually  ends  in  resolution,  but 
auppuration  may  oceur  with  hectic  fever.  In  pelvic  peritonitis  tlie 
pain  is  much  more  acute  and  the  constitutional  disturbance  greater.  Tbe 
temperature  rises  gradually,  and  Beldom  esceeds  102°  F. ;  the  pulse  on  the 
otber  hand  rises  rapidly,  often  rcacbing  120  or  more  beats  per  minute. 
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The  effusion  is  less  distioct,  and  is  UBually  found  behind  or  in  font  of  the 
uterus.  When  Douglae'8  pouch  is  dislended  the  vagina  is  pushed  down 
before  it,  fonoing  a  well-defined  dome,  over  which  the  mucous  membrane 
can  be  eaBil7  moved  by  the  iinger ;  whereaB  in  cellulitis  tbia  membrane  is 
immovabij  fixed ;  the  8weUiiig  may  estend  upward8,  to,  oi  above  the 
fimdiis,and  pushes  the  rectum  to  one  side.  In  cellulitia,  on  the  other  hand, 
if  posterior  to  the  uterua,  the  8wening  never  eitends  above  the  line  of  firm 
peritoneal  attachment ;  and  sometimes  completely  Buirounds  the  rectum. 

It  is  of  the  utmost  importence  to  deeide  whether  tbese  conditions  are 
merely  local  indammations  or  part  of  a  general  ByBteDiic  poiBoning.  There 
is  aeldom  any  difficulty  in  deciding  this  queBtion  in  the  caee  of  cellulitis, 
but  it  is  otherwiBe  in  the  čase  of  petitonitis,  and  the  most  that  we  can  do, 
for  Bome  days  at  least,  is  to  hope  that  a  locaUsed  peritonitis  may  remain  bo, 
and  therefore  the  extension  of  tendemess  to  the  upper  part  of  the  abdomen 
is  an  ominoua  Bymptom.  On  the  other  hand,  a  localised  peritonitis  is 
generally  more  acutely  painful,  and  therefore  inteose  hypoga8tric  pain  is 
relatively  a  good  eign  in  theae  caseB. 

Septicshu 

A  general  infection  alwayB  commences  in  one  of  the  local  conditionB 
already  descrlbed,  most  frequently  as  an  endometritis,  bnt  the  oi^anisms 
invade  the  tissues,  and  are  carried  into  the  Bystem  by  the  lymphatics 
and  blood-veBBels,  generallv  by  the  fonner  alone.  There  is  U8ually  an  in- 
cubation  period  of  about  thirty-8is  houra  before  the  fever  Bets  in,  but  aince 
the  infection  may  occur  before,  during,  ot  after  labour,  the  time  when 
ByTnptoms  occur  is  also  variable,  but  they  do  so  most  frequently  on  the 
third  day  after  delivery.  The  fever  is  ushered  in  by  a  rigor  or  sense  of 
chill,  the  temperature  rises  rapidly  and  remains  mgh,  mth  but  sligbt 
remissiona  until  8hortly  before  death.  The  pulse  rises  rapidly,  generally 
reaching  140  beata  on  the  aecond  day,  and  coDtinues  to  increase  until  it 
becomes  uncountable.  The  patient  looks  and  feels  extremely  ill ;  her 
aapect  is  indeed  almost  pathognomonic  of  the  disease.  The  face  assumes  a 
nervoue,  anxious  expresaion,  with  pallor  of  the  Bkin,  which  often  aesumes 
an  icteric  hue ;  the  features  become  pinched,  with  hollow  cheeks  aud 
Bunken  eye8.  She  ia  at  first  fretful  and  inclined  to  tears,  with  a  diead  of 
impending  death ;  she  caunot  sleep  day  ot  night  in  spite  of  opiatea  The 
lochia  are  scanty  or  auppressed,  and  in  some  cases  putrid,  the  vulvar  and 
vaginal  woundB  are  covered  with  diphtheritic  membranes.  PeritooitiB  sets 
in  early  and  soon  becomes  general,  so  that  the  abdomen  becomes  greatlj 
disteoded  and  t«nder  to  the  touch.  Ab  the  disease  advancea  a  condition  of 
euphorea  sets  in,  and  the  patient  may  feel  and  8ay  that  she  ifl  weU,  thotigh 
evidently  most  Beriou8ly  iU.  She  often  becomes  drowBy  or  sonmoleot  {septio 
sonmolence),  though  when  the  disease  involves  the  stomach  she  is  constantly 
distreased  by  incessant  vomiting,  which  continues  without  iutermission  to 
the  end ;  the  vomit  at  first  consists  of  the  stomach  contents,  but  soon 
changes  to  green,  brown  {coEfee  ground),  or  black.  The  respiration  becomes 
rapid  and  superficial.  The  surfaee  is  covered  with  a  cold  8weat,  and  the 
patient  dies  in  collapse  usually  towards  the  end  nf  the  first  or  the  beginning 
of  the  second  week. 

In  the  most  acute  forms  of  septicsemia  the  8ymptoms  commence  during 
or  Boon  aftet  labour,  and  death  foUowB  in  a  few  hours.  So  rapid  ate  some 
of  tbese  cases  that  there  may  be  no  rise  of  temi)erature,  and  but  few  poBt- 
mortem  appearances. 


,yCoogle 


PUEKPEKIUM:  PATHOLOGY  155 

Biagnotis  is  seldom  dlfiBcult.  The  aspect  of  the  patient,  BleepIeasneBS, 
her  smail  and  rspid  pulse,  and  general  peritotiitis,  are  6ufficieDtly  character- 
istic ;  it  has,  however,  often  been  mistaken  for  t)'phu8  or  enteric  fever, 
scarlatina,  diphtheria,  and  acnte  tuberculosis. 

PrognosU  i«  generally  bad,  and  the  sooner  the  sjmptomB  occur  and  the 
more  lapid  the  estension  of  the  peritonitis  the  vorse  it  is. 

Poat-mortem  Appearances. — The  interior  of  the  uterus  and  the  vaginal 
and  vulvar  wouadB  are  covered  with  slougha,  the  uterine  wall  is  8WoUen 
and  (cdematous,  sometimes  gangrenous.  The  Iymphatic8  are  plugged  with 
thrombi,  and  on  section  look  greyish-yeUow,  resembling  minute  abscesses. 
Celluljtis  ie  almoBt  alway3  present,  the  tissue  is  cedematoua,  seldom  in- 
filtrated  with  pns,  and  microscopicaUy  Bhow8  a  smalUcelled  infiltration. 
This  cellulitis  is  one  of  the  most  important  lesious  in  the  diseaee,  as 
peritonitis  is  the  result  of  the  uQderlying  cellulitis,  and  the  general  infec- 
tion  spreadB  along  the  cellular  tissue  with  amazing  rapidity,  foUondng  the 
coiirse  of  the  lymph  current,  first  along  the  ovarian  and  uterine  vessels  to 
the  iliac  foesEC,  upward8  to  the  diaphragm,  and  into  the  posterior  medi- 
astinum,  cauaing  pleuritis  and  endocarditis,  or  dowTiwards  under  l'oupart's 
ligament,  giving  rise  to  a  phlegmasia  aiba  dolens.  The  peritoneum  is  of  a 
dark  red  eolour,  especially  where  it  covers  the  inteBtines,  and  its  cavity 
contains  a  thin,  horribly  fcetid  or  purulent  fluid-  Most  of  the  important 
oi^ans  of  the  body  are  affected — the  heart,  pleura,  kidneyB,  spleen,  and 
liver.  The  skin  is  often  icteric  or  covered  with  pet«chia  or  an  eryaipelatous 
blush. 

'SlJEMU, 

Metrophlebitis  would  be  a  more  correct  term,  because  the  inflammation 
spreads  from  the  uterus  te  the  veins,  a  phlebothrombosis  being  the  essential 
characteristic,  the  formation  of  pus  an  accidental  compUcation.  The  strepto- 
cocci  either  invade  the  thrombi  already  eiisting  in  the  mouths  of  the  veins, 
01  they  first  grow  along  the  walla  (periphlebitis)  and  then  inte  them,  causing 
inflammation  of  the  iutima,  and  thereby  clotting  and  thromboeis.  The 
thrombi  thus  iufected  break  down  and  are  carried  as  minute  aeptic  emboli 
through  the  vena  cava  te  the  heart  and  pulmonary  By8tem,  cauBUig  in- 
{arctiona.  In  pulmonary  absceBses  the  micrococci  themselves  may  pass 
through  the  pubnonarj  capillaries  to  the  left  side  of  the  heart,  and  from 
thence  be  distributed  throughout  the  body,  causing  abscesses  in  various 
parts.  The  procesa  of  thrombosis  may  extend  widely,  without  the  detach- 
ment  of  emboli,  involving  the  pelvic,  iliac,  and  femoral  veins.  Py£emia 
commences  as  a  rule  much  later  in  childbed  than  septic^mia.  It  has  been 
observed  to  occur  more  frequently  in  cases  in  which  there  has  been  some 
anomaly  in  the  third  stage,  either  premature  espulsion  of  the  placenta  by 
CiiA.ii's  method,  or  its  reteDtion  and  manual  removal ;  also  after  placenta 
preevia.  It  is  especially  liable  to  supervene  upon  a  septic  endometritis  or 
šloughing  caicinoma.  The  endometritis  may  have  been  overlooked,  and  the 
prsctitioner  be  assured  that  the  patient  hos  been  quite  well  until  a  violent 
r^r  at  once  attracts  attention.  The  patient  looks  very  ill,  with  pinched 
featuree,  chattering  teeth,  and  shaking  limbs.  The  temperature  rises  at 
once  to  104''-105°  F.  or  more,  8weating  sete  in,  followed  by  rapid  defer- 
vescence  te  normal  or  beIow  it,  the  patient  feels  relieved  and  looks  well,  and 
auless  the  conditiun  is  eomplicated  by  septicfcrnia  (Beptlco-pya3mia)  there 
are  none  of  the  alarming  BymptemB  of  that  condition  present  The 
prsctitioner  who  arrives  after  the  alarming  8ymptems  have  auhsided  should 
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not  be  betrayed  into  giviug  too  favourable  an  opinion  upon  finding  the  piilse 
and  temperature  normal  and  the  condition  of  the  patient  good.  A  single 
rigor  does  not,  of  course,  estabUsh  the  diaguoeis  of  pjsemia,  and  the  dieease, 
when  preBent,  raay  end  in  recovery  after  two  or  three  rigors  and  without 
any  localisation  of  pus ;  but  uBually  the  rigora  retum  after  an  interval 
varjmg  from  boure  to  day8,  and  abscesses  appear  in  different  parts  of  the 
body.  They  occur  moat  frequently  in  the  lungs,  attended  by  pleuritic 
pains,  vrith  bloody  or  purulent  expectoration ;  in  the  kiduey8,  caueing  lumbar 
pain,  aceompanied  by  the  presence  of  albumin  or  hlood  in  the  urine ;  the 
epleen  ia  generally  enlarged.  An  abscess  inay  form  in  the  Hver.  The 
hepatitia  may  cause  jaundice,  but  the  yellow  colour  of  the  akin  ao  frequeatly 
observed  in  these  cases  iB  most  commonly  due  to  the  breaking  down  of  ihe 
red  blood  cella.  Not  infrequently  the  joints  are  afiected  and  become  com- 
pletely  disoi^niaed,  or  the  sheaths  of  the  tendona,  e8pecially  thoee  of  the 
fore  arm,  suppurate.  Suboutaneous  abscesses  occur  much  more  frequeritly 
in  puerperal  than  in  aurgical  py(emia,  tbey  form  most  often  in  the  gluteal 
region,  and  as  they  are  seldom  associated  with  abscesses  in  the  deeper 
organs,  their  oeeurrence  ia  a  favourable  sign.  The  parotid  gland,  endo- 
caidium,  and  eye  are  less  lrequently  attacked. 

Course  and  Duration. — Sometimea  the  disease  ends  in  recovery  in  a 
week  or  two,  in  others  fatally,  and  the  16th  to  the  22nd  day  after  delivery 
ia  the  commonest  term  in  auch  cases ;  in  others  rigors  continue  for  a  month 
or  more,  but  such  protracted  casea  generally  recover. 

Prognosis  ia  always  uncertain ;  about  half  the  casea  recover.  The 
danger  'depends  chiefly  upon  the  importance  of  the  organs  affected,  and 
tbose  patients  who  are  afTected  with  subcutaneous  abecessee  recover  as 
a  rule. 

UlCERATIVE   END0CABDIT18 

is  a  form  of  septicsemia,  hut  as  it  is  sometimes  a  primary  localisation 
and  presents  a  peculiar  train  of  eymptonis  it  reguires  separate  consideration. 
It  commencea  with  fever,  generally  ushered  in  by  a  rigor,  the  temperature 
rises  rapidly,  and  reaches  its  maximum  on  the  seoond  or  third  day ;  it 
remains  high  throughout  with  moderate  remissions,  and  attended  by  re- 
peated  rigors.  The  pulse  varies  from  140  to  160,  and  is  woak  and 
dicrotous.  The  nervous  aymptoms  are  especia]]y  prominent :  sleeplessnesa, 
headache,  giddinesB,  delirium,  apathy,  and  great  prostiatioD.  There  is 
delirium  U8ually  of  a  low  muttering  form,  tbough  occaBionally  of  a  wildly 
maniacal  character,  and  the  patient  einks  mto  stupor  and  coma.  The  neck 
is  retracted  with  convulsive  twitchings,  strabismus,  grinding  of  the  teeth, 
and  paraly8i8 ;  a  common  Bymptom  is  persistent  diarrhoea.  The  ophthalmo- 
scope  reveab  retinal  heemorrhages.  Cardiac  murmurs  are  usuaOy  absent, 
but  even  if  detected  do  not  asaiat  the  diagnoais,  ainee  such  murmurs  are 
common  in  lying-in  women ;  it  depends  upon  the  general  and  e8pecially 
upon  the  nervous  8ymptomfl,  the  repeated  rigors  and  the  retinal  hsemor- 
rhagea.  Ulcerative  endocarditia  differa  from  ordinarv  septicsemia  in  the 
absence  of  peritonitis,  the  early  cerebral  aymptomB,  and  the  longer  duration 
of  the  disease ;  from  pyffimia  in  the  continued  fever  without  intermiaaions 
and  the  absence  of  local  pus  formations.  It  resembles  enteric  fever  in  the 
constant  diarrhcea  and  splenic  enlargement,  but  differs  from  it  in  the 
course  of  the  fever,  the  character  of  the  atoola,  and  the  negative  result  of 
Vidara  test. 

Pathological  Ana(omy. — The  left  heart  is  most  afiected;  there  are 
deposits  on  the  mitral  and  occasionally  upon  the  aortic  valves.     The 
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mjocardiuin  is  fiill  of  small  abscesses,  and  the  endocardium  is  iufected 
with  coloaies  of  bacteria ;  the  endocardium  and  valves  are  frequeQtl7 
ulcerated.  A  niimber  of  minute  abeceSBeB  are  fouiid  in  the  kidnejs,  and 
tbere  is  often  suppurative  meningitis  and  abscesseB  in  the  brain. 

The  Prognosia  is  abaoltitel;  bad. 

Phleghasia  alba  DOLBNa,  white  leg  or  milk  leg.  Theie  are  two 
distinct  varieties  of  this  condition.  In  one  a  celluUtis  extends  down  the 
thigh,  in  the  other  there  is  thromboeis  of  the  veins  with  conBequent  oedema, 
but  many  authorities  limit  the  term  phlegmasia  alba  dolena  to  the  cellulitic 
varietj. 

Symptoma. — UBually  during  the  eecond  week  the  patient  complains 
of  pain  in  the  afiected  leg  followed  by  Bwelling.  In  the  phlebothiombotic 
form  the  pain  and  tenderness  are  confined  to  the  couree  of  the  veina,  and 
the  8weUing  comrnences  in  the  foot  and  spreads  upwardB ;  in  the  cellulitic 
variety  the  Bwelling  comrnences  in  the  thigh  and  estende  dowiiward8.  The 
condition  is  attended  in  ali  eepUc  casea  hy  fever  and  constitutional  disturh- 
ance,  foul  tongue,  loss  of  appetite,  vomiting,  and  restleseness. 

Prognosis  is  &irly  good  in  most  caees ;  a  compenBatory  circulation  is 
eatabljshed,  but  this  is  sometimes  imperfect,  so  tbat  the  Umb  remains 
permaiiently  enlai^ed.  In  some  casea  abscese  forms  and  may  lead  to 
pytemia ;  or  a  portion  of  clot  niay  be  displaced,  carried  to  the  heart,  and 
obstruct  the  puLmonaiy  aTteiy. 

FBOFHrLAXis  AND  Trbatment. — The  formei  of  these  is  by  far  the  more 
important.  Authohties  are  generaUy  agreed  aa  to  its  main  features,  and 
diffet  only  on  minoi  details,  whereas  in  treatment  tbere  is  hardly  a  point 
upon  which  ali  authorities  agree.  The  yeai8  1,870  and  1880  mark  two 
important  eras  in  the  prophylaxiB  of  puerperal  infeotion.  In  the  former 
year  the  antiseptic  method  v/aa  generally  employed.  The  patient  waa 
regarded  as  more  or  less  an  infected  individual,  and  efTorta  were  made  to 
purify  her  by  douching,  and  various  other  antiseptic  measures.  But  about 
1880  this  view  wa8  changed,  and  it  became  generally  recognised  that,  in  the 
vast  majority  of  caees  at  least,  there  was  no  infective  matt«r  to  be  removed, 
and  that  ali  our  efforte  should  be  direeted  tovards  preventing  its  entrance ; 
this  is  now  known  as  the  aseptic  method. 

There  is  no  doubt  that  septic  infection  is  most  frequently  carried  to  the 
patient  by  her  attendants,  and  e8pecially  by  their  bands.  This  was  taugbt 
by  Semmelweis  and  Sir  James  Simpson ;  and  Leopold  has  clearly  proved 
that  patienta  who  have  delivered  themselves  without  any  vt^inal  inter- 
ference,  make  better  recoveries  than  those  who  have  been  examined,  even 
with  the  most  scrupulous  antiseptic  precautions.  We  should  therefore  (1) 
confine  local  interference  within  the  narrowest  bounds ;  (2)  avoid  as  far  as 
poesible  septic  contamination ;  (3)  apare  no  pains  t«  lender  our  hands  as 
mnoxiouB  as  possible.  The  attendants  should  be  most  careful  of  their 
hands;  and  should  a  practitioner  be  called  upon  to  attend  patients  witb 
infectious  diseases,  or  septic  and  putrid  dischai^es,  he  should  be  careful  as 
far  as  possible  to  avoid  contamination ;  and  much  niay  be  done  in  this  way 
by  using  forcepe  or  rubber  film  gloves.  The  nurse  wbo  has  to  vraah  away 
pntrid  lochia  or  foul  dischargee  should  be  instructed  how  to  do  so  nithout 
Boiling  her  fingera. 

Asepsis  ie,  however,  best  maintained  by  eubatituting,  as  far  as  possible, 
exterDiJ  for  interna!  manipulations.  In  1888  Cr^d  wiote  as  follows:  "Even 
the  simpleet  manipulations  may  cause  infection.  It  should  therefore  be  laid 
down  and  taught  as  a  fundamental  principle,  that  intemal  examination 
of  parturieut  women  should  be  altogether  avoided,  or  restricted  witliin  the 
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iiajTowest  poaaible  limita ;  it  ean  be  very  well  replaced  by  eztemal  examina- 
tion.  To  ioBtiuct  their  pupils  as  thoroughIy  as  poesible  in  this  method  is 
the  present  and  future  duty  of  teaching  institutions."  luteraal  ezamina- 
tions  are,  however,  occa6ioiially  necessar^,  but  the  practitioner  should 
remember  tbat  such  ezaminations  are  never  altogether  devoid  of  riak,  and 
before  resorting  to  them  he  shculd  be  fuUj  persuaded  in  hia  own  niind  as 
to  the  necessity,  aad  he  should  spare  do  pains  to  render  his  hands  as  aseptic 
aa  poaaible.  This  he  does  in  two  ways :  firstlj,  by  mechanically  cleansing 
the  skdn  with  Boap,  hot  water,  and  a  nail  brush ;  and,  aecondly,  by  using  some 
Chemical  substance  to  destroy,  or  at  leaet  liiuit  the  procreative  powers  of 
the  micro-organisms  in  the  sMn.  Of  the  latter  agenta  alcohol  is  probably 
the  best,  and  next  to  it  bichloride  ot  biniodide  of  mercury.  Carbolio  ocid, 
chinosol,  creolin,  and  l^sol  are  much  employed,  but  are  inferior  to  the 
former  in  bactericidal  power.  An  antiseptio  for  use  in  ordinarv  midwifery 
practice  must  not  OQly  be  efBcient,  it  must  also  be  portable,  easily  prepared, 
and  not  too  coetly ;  and  ali  theee  requirenieQta  are  fulfilled  by  corrosive 
sublimate,  whioh  is  ea8ily  carried  in  tabloid  form.  Besides  their  hands,  the 
attendants  should  observe  the  strictest  cleanliness  in  theii  peisons  and 
clotMng.  With  regard  to  the  former,  not  only  are  the  ordinary  rulee  of 
cleanUness  to  be  observed,  but  an  individual  who  ia  sufTering  from  a 
puTulent  nasal,  oral,  or  other  discharge,  or  carious  teeth,  should  not  attend 
women  in  their  confinements.  As  regards  clothing,  most  nurses  iiow  wear 
clean  dresees  and  aprons  fresh  trom  the  laundry.  But  it  is  not  ea8y  for  a 
bu3y  practitioner  to  provide  garments  of  simtlar  materiala ;  he  can,  how- 
ever,  remove  his  coat,  tum  up  his  shirt-slceves,  and  pin  a  clean  towel  in 
front  80  as  to  act  as  an  apron. 

The  lying-in  chamb«a  should  be  clean  and  well  ventilated,  and  should 
not  be  in  close  proximity  to  a  waterclo8et  or  drain-pipe,  The  nurse  should 
aee  that  ev6rything  lilcely  to  be  required  has  been  provided,  and  that  they 
are  ab8oIutely  clean ;  to  this  end  she  should  scrub  thoroughly  ali  basins, 
jugs,  bed-pans,  and  other  uteusile,  and  she  should  provide  an  antple  8upply 
of  pure  water  by  boiling  it  for  at  least  half  an  hour  and  preserving  it  in 
clean  jugs,  covered  with  towels.  Water  is  a  generally  acknovrledged  sourco 
of  danger,  and  the  addition  of  antiseptics  in  the  amount  used  for  nterine 
douching  is  not  sufBcient  to  sterilise  it ;  though  they  are  better  tban  nothing 
in  an  emergency. 

The  patient  herself  should  adopt  the  same  precautions,  as  regarda 
cleanhness,  aa  her  attendants,  especially  frequent  warm  baths  during 
pregnancy ;  but  during  labour  they  are  not  advisable,  because  the  water 
which  containa  the  dirt  removed  from  the  surface  UBuaUy  entera  the  vagina, 
and  cases  of  fever,  appareatly  due  to  thia  cauae,  have  been  reported.  The 
extemal  genitals  should,  however,  alway8  be  most  carefutly  cleansed  and 
disinfected ;  formerly  vaginal  douches  were  uaed  aa  a  routine,  and  aome  obate- 
tricians  stili  employ  and  recommend  them,  e8pecially  French  authorities. 
At  the  recent  International  Congreaa  in  Paria  Doleris  espressed  himself 
strongly  in  their  favour,  but  the  majority  of  those  who  have  carefully 
Btudied  the  queBtion  have  abandoned  them  ae  more  frequently  a  cauae  of 
harm  than  good  (Eunge,  Leopold,  Kronig,  Menge).  The  argument  in  their 
favour  is,  that  infective  matter  is  occasionally  found  in  the  genital  cauaL 
Againat  this,  however,  it  is  urged  that  such  matter  very  rarely  doea  harm, 
that  the  douche  is  inefficient  for  its  removal,  and  harmful  because  it  inhibits 
the  normal  bactericidal  powers  of  the  vagina,  wa6hes  away  the  mucus,  and 
so  rendera  labour  more  difficult,  and  the  vagina  more  liable  to  injury,  and 
it  may  carry  infective  matter  into  the  cervix  and  uterua.     The  Btrongest 
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argument  is,  howeveT,  the  fact  that  the  ezperience  of  the  vaet  inajority  of 
observers  bas  8hown  that  patients  do  mucb  better  who  have  not  heen 
douched.  The  management  of  labour,  and  e8pecially  of  the  thiid  stage,  ia 
of  the  utmost  importance,  since  the  letentioB  of  portions  of  the  placenta  and 
membianes  is  a  &uitful  source  of  putre&ction,  witb  its  coiisequeDt  dangers, 
aaprEemic  intoiication  and  pyeemia.     (See  "  Iabodb,"  voL  vi.) 

Tbeatmskt. — Treatment  is  both  local  and  general ;  so  loug  as  the  disease 
bas  not  paBsed  beyond  the  uterus,  local  treatment  is  of  the  utmost  import- 
ance. Puerperal  uloera  were  formerly  treated  very  actively — cauteriaed 
with  chloride  of  zine  or  strong  perchloride  of  iron ;  but  tbis  ia  unneceaaary 
in  ordinary  local  infections,  and  uselesa  iu  systemic  poisoning:  they  are 
best  treated  by  simple  cleanliness,  and  dusting  witb  iodoform,  boric  acid, 
or  Balicylic  acid  and  starch.  When  the  lochia  are  offenoive  a  vaginal  douche 
a  employod,  and  if  the  fever  continues  the  uterus  should  be  wasbed  out. 
Tbis  is  a  measure  not  unattended  with  danger,  and  require8  certaiu  pre- 
cautions.  The  instrument  employed  sbould  be  a  douche,  eitber  a  can  or 
Hegar'B  Byphon  douche,  wbich  can  be  carried  in  the  obBtetrician'B  b^,  but 
never  a  HigginBon'B  Byringe.  The  instrument«  ahould  be  abBolutfiIy  clean, 
and  the  water  sterllued  by  boiling  for  half  an  hour,  and  the  antiseptic 
employed  sbould  not  be  a  strong  poiBon  like  corrosive  Bublimate.  Gretmn, 
ly8ol,  or  chinoeol  are  perhapB  the  most  suitable ;  half  an  ounce  of  creolin  in 
a  gallon  of  water  is  an  admirable  antiseptic  solution.  The  patient  sbould 
be  placed  upon  ber  back,  a  position  for  many  reasons  to  be  preferred  to  the 
ord3nary  lateral  obatetric  position,  because  tbere  is  lesB  danger  of  the  fluid 

C  Ing  into  the  Fallopian  tubes ;  the  uterus  is  situated  1ower,  and  there  ia 
ridc  of  the  tube  being  contaminated  during  its  pasaage  through  the 
v^ina ;  and  also  because  the  operator  can  see  the  patient'B  face,  and  should 
the  fluid  enter  the  veins  be  can  at  once  diBcontinue  the  process  on  the  first 
Bymptom  of  collapea  The  rulva  and  surrounding  partB  are  first  thorougbly 
oleansed,  tben  the  vagina  is  douched  out,  a  clean  glasB  nozzle  being  em- 
ployed,  and,  in  tbe  abeence  of  vvounds  or  ulcera,  the  surface  gently  rubbed 
witb  two  fingera.  After  this  tbe  hands  are  again  disinfected,  and  a  long 
glaas  tube,  or  large  Bozeman's  catbeter,  is  caiefuUy  guided  along  two 
fingers,  wliich  protect  it  from  touching  tlie  vaginal  walls,  into  the  uterus, 
whicb  is  tben  tboroughly  douched  out  The  advantages  of  uterine 
douching,  tbougb  generally  acknowledged,  are  not  however  univer8ally 
admitted,  and  Schrader  condemns  it  under  ali  circumstanoea  The  oa^es 
in  which  it  is  followed  by  improvement  are,  such  authorities  contend, 
vritbout  exception  cases  of  putrefaction,  which  uBually  recover  without 
local  treatment,  whilBt  the  douche  might  be  the  means  of  conveying  septic 
matter  from  without,  or  spreading  the  germs  already  present,  and,  by 
caufiing  uterine  contractionB,  displace  the  thrombi  in  tbe  lymphatica  and 
80  favour  ByBtemic  poisoning.  Many  other  accidents  have  followed  its  UBe, 
aucb  aa  reopening  of  woundE  already  closed,  which  offer  fresh  chanoels  for 
infection ;  displaoement  of  thrombi  in  the  veins,  permitting  the  entrance  of 
fluid  or  air,  and  even  perforation  of  the  uterine  wall,  followed  by  a  fatal 
peritonitis.  But  since,  on  tbe  other  band,  simple  sapnemic  intoxication 
may  prove  fat&I,  the  majority  of  obatetriciana  employ  iutra-uterine  douches 
in  ali  cases  vhere  the  diBease  is  stili  limited  to  the  uterus  and  vagina ;  but 
they  are  agreed  aa  to  tbe  abaolute  neces8ity  for  tborough  asepais  and  most 
gentle  manipulation ;  and  also  that  tbey  sbould  never  be  employed  after 
peritonitis  or  parametritis  bas  set  in.  Sbould  there  be  any  auapicion  of 
retained  membranea  or  portions  of  placenta,  the  utenie  should  be  thoronghly 
explored  with  tbe  finger,  and  tbese  removed.     Some  autborities  prefer 
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mopping  out  the  uteruB  with  absorbent  cotton  to  douching,  but  to  mj  mind 
the  lattet  is  preferable,  but  in  some  caees  where  the  putrefaotioti  continues 
after  douching  I  have  seen  good  results  foUow  a  thorough  packing  of  tho 
uterus  with  iodoform  gauze.  The  gauze  ia  removed  after  twelve  hours, 
and,  if  considered  advisable,  a  fresh  packing  inserted.  A  more  thorough 
evacuation  of  the  utetus  can  be  effected  bj  the  curette,  and  brilliant 
results  following  this  treatment  have  been  reported  by  E.  t.  Bravm,  Borel, 
Weifl,  Charrier,  Pinard,  Pozzi,  and  others,  but  it  is  a  method  even  more 
open  to  criticiam  than  the  use  of  the  douche,  becauee  the  puerperol  uteruB 
is  difficult  to  curette  thoroughly,  and  if  any  putrid  matter  be  left  it  would 
infect  the  fresh  raw  surlace ;  but  chiefly  becauee  it  is  liable  to  injure  or 
remove  the  barrier  of  protective  celi  proliferation  and  so  provide  an  open 
door  for  Bystemic  invasion.  Its  employment  has  for  these  reaaons  been 
8trongly  opposed  by  Olflhausen,  Fritach,  Fehhng,  and  others.  Whether  it 
should  ever  be  employed  is  therefore  stili  an  open  question,  but  person- 
ally  I  am  in  favour  of  its  emplojment,  at  least  in  caaes  of  incomplete 
abortion. 

The  most  radical  of  ali  local  methods  is  the  extirpation  of  the  diseased 
uterus.  This  has  been  done  with  a  fair  measure  of  suocess,  and  is  advisable 
in  cases  where  on  adheient  and  putrid  placenta  cannot  be  safely  removed 
in  any  other  way;  also  where  fever  depends  upon  sloi^hing  myomata; 
but  it  may  also  be  indicated  in  cases  in  which  the  uterine  tissues  have 
been  invaded,  but  the  disease  has  not  extended  beyond  that  organ.  It  is, 
however,  an  exceedingly  difficult  problem  to  determine  whether  this  is  so 
in  a  civen  čase,  and  to  avoid  unneceBSary  mutilation  on  the  one  hand,  and 
hopeless  interference  on  the  other. 

Parametritis  and  Peritonitis.  —  In  the  commencement  ot  pelvio 
cellulitis  an  ice-bag  should  be  laid  upon  the  hypogaetrium,  which  is  after- 
waTds  leplaced  by  cold  or  warm  comproBses.  The  patient  should  be  most 
earefully  protected  from  ehill,  and  should  not  be  aUowed  to  leave  her  bed 
for  some  daya  after  ali  symptoms  of  fever  have  subsided.  Peritonitis  is 
treated  in  a  similar  manner,  but  the  ice-bag  can  seidom  be  borne,  and 
opium  is  generaUy  required  to  relieve  pain.  The  practice  which  has 
proved  BUGcessful  in  threatened  peritonitis  after  operations,  namely,  to 
avoid  opium  and  force  the  bo\relš  to  act,  is  dangerous  in  puerperal  casee, 
beeauae  the  movement  of  the  bowels  is  antagonistic  to  localisation  and 
incapBulation  of  the  disease,  upon  which  a  favourable  Issue  depends. 

S&PTio^MiA. — So  long  as  the  disease  is  confined  to  the  genital  canal  tha 
local  measures  already  described  ahould  be  adopted,  but  as  soon  as  it  has 
passed  beyond  and  invaded  the  By8tem  they  are  abBolutely  useless.  "VVe 
are  not  as  yet  in  possession  of  any  antiseptic  whioh  can  destroj  the  micro- 
organisms  in  the  tissues !  Quinine,  mercury,  ealicylic,  carboUo,  and  bone 
acids,  as  well  as  the  benzoate  of  soda,  have  ali  beeu  tried  without  benefit, 
and  most  of  them  do  banu  by  disordering  the  etomach  and  inteatines,  and 
thuB  inducing  loss  of  appetite  and  diarrhcea.  Most  antipyretic8  are  too 
depressing,  and  mask  the  symptoms  without  any  compenaating  benefit. 
Some  advise  purgativea,  but  they  are  better  avoided,  and  on  the  other 
hand  aatringents  should  not  be  too  readily  administered  to  check  looseness, 
which  in  moderation  is  a  useful  eliminative.  Our  chief  object  in  treatment 
should  therefore  be  to  asalat  the  organiam  in  its  contest  with  the  microbes. 
This  we  can  do  by  a  free  exhibition  of  alcohol,  which  acts  benefioially  in 
varioua  wayB :  firstly,  it  is  a  powerful  antiseptic  and  antipyretic,  it 
strengthens  the  heaTt'8  action,  and  by  checking  oxidation  reduces  destruc- 
tion  of  the  tissues.     It  ia  best  administered  in  the  form  of  brandy,  or 
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vhiskf ,  port  wine,  and  champagne.  The  qtiaiitities  should  be  lai^e ;'  twelve 
ounces  or  mote  of  braiidy  in  twenty-four  hours  is  generaUy  reqiiiied.  Food 
should  be  administered  frequentl7  in  ea8ily  asainulable  forms ;  eggs,  milk, 
and  beef  tea  are  the  most  suitable.  The  emplojment  of  cool  baths  benefita 
the  patieat  in  many  way8,  by  cooling  the  eurface  and  improving  the 
appetite ;  where  its  employiiient  is  contra  -  indicated,  a  wet  pack,  or 
eponging  with  water  and  vinegar,  maj  be  substituted.  These  ueasurea 
are  eapecially  beneficial  when  the  skin  is  diy  and  hot,  the  patient  restless 
or  delirious,  and  e8peoially  in  cases  of  septic  somnolence.  The  patiente,  as 
a  rule,  feel  better  after  the  bath,  their  oirculation  and  reepiratioo  is 
improved,  the  skin  becomea  eoft  and  moiet,  and  they  take  food  more 
readily.  Bathe  are  contta- indicated  in  perilonitis  and  metrophlebitiB, 
because  the  movement  of  the  patient  might,  in  the  fonner  čase,  convert 
a  local  into  a  general  peritonitis,  and  in  the  latter  because  of  the  danger  of 
Btarting  emboU. 

Antistreptocoecic  serum  haa  not  fultilled  the  high  anttcipations  whicb 
attended  its  introduction,  and  the  majority  of  authorities  have  reported 
unfavourably  upon  it. 

The  treatment  whicb  appears  to  me  to  have  met  with  most  success  in  tbis 
diaease  waa  formulated  by  Bunge  in  1866,  and  consiste  in  the  free  use  of 
alcobol,  avoidance  of  interna!  antipyTetic8,  cool  bathing,  and  nourishing  diet. 
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II.  AFFECTIONS  OF  BREASTS  AND  NIPPLES 


1.    NlPPLBS— 

3. 

Mahua— 

(a)  Sore      . 
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(a)  MaitUit         . 

(b)  Deep  Inflammation  and 

163 

(b)  Abiceti 
(e)MUkIfod^. 
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(d)  Galattocde  . 

(t)  FUtvla 

(/)  Anomaliet  . 

(j)  ErynpeUu,  Tuberde,  ete. 

CtmforniatuM 
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4. 

CoMDmONS  INTERFERENO  WITH 

2.  Akeola— 

SUCKLINO 

(a)  Eaema 
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(a)  Artijkial  ArreU  of  Lat- 

(6)  CeUulitit,  Ailenitu,  and 

UUwn    .... 

Abtuu 

164 

(6)  AbnormcUitief  of  Human 

(c)  AnomaiUs 
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Milk          .         .         . 

1.  Ni 

PPLE8 

(a)  Bork  Nipplbs. — Under  this  term  several  diseased  conditions  of  the 
nipple  arising  during  lactation  are  included,  which  are  of  great  cUnical 
importance  owing  to  the  relation  they  bear  to  mastitis  and  manmiary 
abscess. 
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The  commoneat  condition  met  with  is  a  simple  abiasioiL  of  the  uipple, 
the  result  of  a  loss  of  epithelium.  The  firet  etage  of  abrasion  is  a  eimple 
ei7thema.  The  epithelium  is  next  deouded  at  several  poiste,  leaving  the 
eabjaceot  papillse  unprotected,  and  if  this  condition  is  allowed  to  go  on  a 
fissure  of  the  uipple  lesulta 

The  denuded  areas  which  follow  on  a  simple  erythema  are  uauallj  at  the 
apex  of  the  nipple,  and  next  most  frequently  at  the  sides  and  base.  Basal 
fiBsures  may  extend  so  deeply,  from  repeated  atlempte  at  nursing,  that  the 
uipple  may  be  entirelj  severed,  or  left  attached  merelj  by  a  few  lactiferous 
ducts. 

The  predisposing  cause«  of  sore  nipples  are : — shortneas  of  the  nipple, 
imdue  thinness  of  the  epithelium,  and  prominent  papillee  with  deep  inter- 
vening  sulci,  wbich  tend  to  imprison  shed  epithelium  and  dropa  of  milk ; 
these  combining  to  form  a  crust,  the  non-removal  of  whicb  favours  atroph^ 
of  the  underljing  epithelium.  Neglect  and  want  of  cleanliness  during 
preguancj,  and  pressure  of  tight  coraets,  which  may  prevent  the  development 
of  the  nipple,  are  important  tetiological  factois. 

The  direet  cause  ia  injury  set  up  by  the  gums  and  tongue  of  the  iufant 
duiiog  suckling.  Thia  is  most  apt  to  occur  if  suckling  be  delayed  until  the 
breasts  are  engorged,  if  the  entire  nipple  be  not  taken  into  the  child's  mouth, 
or  if  the  nippte  is  not  pioprlj  developed,  or  is  depressed. 

The  unprotected  papillse  batbed  in  milk  aud  blood  form  an  excellent 
nidus  for  the  culture  and  growth  of  micro-organisms.  Bacterial  infectioa 
may  result  from  the  fingers  of  the  nurBe  or  mother,  from  the  cbild's  mouth, 
or  from  soiled  clotbes,  and  thua  what  was  originallj  a  simple  irritation  is 
converted  into  a  septic  wqund.  Bacilli  and  cocci,  including  the  8taphylo- 
coccus  aureus  and  albua,  have  been  found  by  Bumm  in  fissurea  of  the  nipple. 
The  oidium  alUeana  in  cases  of  thrush,  and  micro-organisms,  may  be  trans- 
mitted  directly  from  the  mouth  of  the  child,  and  it  is  possible  that  some 
forms  of  atomatitie  in  the  child  may  be  caused  by  micro-organisms  present 
in  the  Essured  uipple. 

Fissured  nipples  are  more  common  in  primiparse,  and  in  women  with 
delicate  skins,  especiaUy  hlondes.  Abnormal  states  of  the  mother'B  milk  may 
also  piedispose  to  flsBure  of  the  nipple,  or  aggravate  an  ali:eady  existing  tissure. 

Si/mptoma  usually  begin  from  the  third  to  the  fifth  day.  Excruciating 
pain  is  complained  of  when  the  child  is  put  to  the  breast.  The  temperature 
may  rise  to  104°  F.,  either  as  a  result  of  septic  absorption  or  from  the  deep 
impression  made  on  the  uerrous  syBtem  by  the  intense  pain.  The  nervous 
apprehension  of  the  pain  may  even  cause  convulsions  to  aupervene,  and  may 
seriousl;  interfere  -mth  the  patienfs  general  health. 

Treatment. — Prophylactio  treatment  should  begin  during  the  last  two 
or  three  months  of  pregnancy,  when  special  attention  should  be  directed  to 
the  avoidance  of  pressure  by  corseta.  The  nipplea  should  be  washed  night 
and  moming  witb  soap  and  cold  water,  and  then  bathed  with  some 
astringent  or  spirituous  fluid,  such  as  solution  of  alum,  tincture  of  quinine 
or  amica,  brandy,  whi8ky,  or  eau-de-Cologne.  Small  depressed  nipples 
should  be  geDtly  pulled  out  daily  with  the  nnger  and  thumb,  which  serves 
to  stimulate  and  bring  into  action  the  muscular  fibres.  limnction  with 
lanoline  or  eimple  ointment  facilitates  the  pulUng  out  of  the  nipple.  Čare 
should  be  taken  not  to  over-manipulate  the  nipple  late  in  pregnancy,  as 
uterine  contractions  may  thus  be  set  np. 

Sepresaed  or  iuvaginated  nipples  may  be  pulled  out  by  means  of  the 
breast-piunp,  or  oral  suction  by  another  healthy  woman,  or  by  the  mouth 
of  a  bottle  just  emptied  of  bot  vater.    Strips  of  adhesive  plaster  may  then 
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be  carefuUr  and  judiciouBly  applied  to  retain  bhe  nipple  in  ils  noraial 
poeition  (Hentj  DavieB).  In  severe  cases,  Kehier's  operation  of  mammilla- 
plasty  may  be  perfonned. 

Attention  should  be  paid  to  the  cleanliness  of  the  nipple  and  of  the 
child'a  mouth  from  the  beginning  of  lactation,  The  child'B  mouth  shoald 
be  wa8hed  at  leaat  one«  daily  with  a  saturated  eolution  of  boiacic  acid. 
Before  and  after  eacb  act  of  suckling  tbe  breasta  Bhould  be  waahed  with 
boric  solution,  or  1  in  2000  corr.  Bublim.,  and  thotougbIy  dried.  If  the 
nipples  are  careful]7  dried  the  cbild  wiU  only  absorb  an  infinitesimal 
quantity  of  mercuiy.'  If  any  erythema  ifl  present  a  protective  ointment 
should  be  applied,  such  aa  ung.  bismutbi  alone,  or  mixed  with  au  eqnal 
quantity  of  boracic  acid  ointment.  Compound  tincture  of  benzoin  or 
hazeline  are  also  useful  applications,  which  may  be  used  alteTnately  with  the 
oiutments.  If  there  be  erosion  nothing  acte  so  well  as  iohthyol  ointment, 
16  to  20  per  cent  with  lanoline,  or  iodoform  ointment,  gr.  x.  to  Sj- 
Duating  with  powdered  tannic  acid,  or  painting  with  a  solution  of  silver 
nitrate,  2  per  cent,  may  often  be  found  usefuL 

For  a  deep  fissure  a  fine  pointed  stick  of  silver  nitrate  should  be  applied. 
A  solution  of  chloral  hydrate  (4  per  cent)  inay  be  tried,  preceded  1^  the 
application  of  a  5  per  cent  solntion  of  cocain.*  Corroalve  sublimate  solution, 
1  in  2000,  should  also  be  used  as  a  vaah. 

To  sive  tirne  for  the  healing  process  to  occur,  a  nipple  shield  should  be 
used  if  it  can  be  borne,  and  if  it  does  not  tend  to  t^gravate  the  fiaaure.  If  the 
shield  cannot  be  borne  the  breasts  may  be  relieved  artificiaUy  by  massage, 
whieh  niay  be  continued  for  fonr  days,  nursing  being  again  attempted  at 
tbe  end  of  that  period.  If  a  nipple  shield  is  used  it  must  be  kept  scmpu- 
lously  clean,  and  when  not  in  use  should  be  kept  in  boracic  acid  solution. 

A  slight  fissure  will  usually  heal  up  in  about  twenty-four  hours  with 
proper  treatment,  but  in  severe  cases  it  maj  take  longer.  It  is  rarely 
necessary  for  tbe  mother  to  give  up  nursing  entirelj,  unless  a  mammary 
abscess  is  imminent,  or  unless  the  pain  and  distress  are  so  intolerable  tbat 
the  patient  cannot  persevere. 

(b)  Deep  Inflammation  and  Ahseets. — Inflanunation  of  tbe  deeper  part 
of  the  nipples  is  rare.  It  may  attack  the  lactiferous  ducts  or  the  connective 
tisBue  of  tbe  nipple,  and  niay  end  in  resolutioa  or  in  the  formation  of  a 
small  abacesB.  If  pus  forms  in  the  ducts,  it  becomes  evacuated  through  the 
normal  apertiires,  and  is  apt  to  be  swallowed  by  the  cbild.  If  tbe  con- 
nective tissue  is  involved  a  painful  abacesa  is  apt  to  fonn,  which  may  eitber 
burst  8pontaneouBly  or  require  incision,  after  which  it  usually  heaU  rapidly 
witb  antiseptic  treatment.  Lactation  should  be  stopped  for  a  few  days. 
lu  using  tbe  bistourj  the  greatest  čare  must  be  taken  not  to  divide  a  nnlV 
duct  transversely. 

(c)  Beuma,  Bcabies,  h&rpes  zotUr,  diphtheria,  thrush  and  si/philitie  uleers 
maj  aCTect  the  nipple.  Eczema  mil  be  considered  under  uŠections  of  the 
areola.  Syphilitic  uleers  are  to  be  treated  on  theordinary  principles  of  general 
and  local  treatment.  If  the  child  presents  no  8ymptoms  of  syphilis  it  should 
be  weaned.  These  uleers  may  be  diffioult  to  recognise  as  syphilitio ;  in  such 
cases  the  enlargement  of  tbe  azillary  glands,  sore  throat,  and  a  faint  roseola 
0Q  the  skin  should  be  carefully  looked  for. 

(d)  Anovtalies  and  De/eets  in  Cor^ormaiion. — The  nipple  may  be  abseat 

'  The  child  sbonld  not  be  pnt  to  tbe  breuC  too  becpeatij,  uad  eacb  nvTsiug  tboold  be 
Uniited  to  BftMD  minutes  &t  longeit. 

*  Films  of  IJiiii&'b  gl;eeriae  jBlIjr  form  good  proteatirs  applicatioiis,  witb  «biob  11117  ^ 
inoorponted  ichth;ol,  cubolic  uid,  iMorcin,  bori«  acid,  lead,  zmo,  tuuuD,  tie. 
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congembally,  or  from  the  result  of  injur;  ot  suppuration  in  iafancj.  The 
nipplea  maj  be  amall,  ill-developed,  or  depreesed,  and  tliere  maj  be  super- 
Dumerary  uipples.  The  gieatest  variet^  ezista  in  their  developrnent  in 
difTerent  vomen.  Some  are  bilobed  or  have  an  esaggerated  foliaceous 
airangement  of  the  papillse  with  deep  clefls  and  divisiona  Theae  latter 
are  more  apt  to  excoriate  and  crack  during  lactation,  For  the  reasoDs  alread; 
given,  and  depression  or  invagination  of  the  nipples  ia  probably  one  of 
the  most  frequent  factors  in  the  setiolog;  of  mamniary  troublea  during 
lactation.  Theae  defecls  ehould  be  remedied  as  far  os  possible  by  treatment 
durii^  pregnane;,  aa  ahead;  described. 

2.  Affections  of  tub  Abeola 

(a)  Eczema  of  the  areola  and  nipple  is  more  frequent  in  blonde  vomen 
with  delieate  ekins.  It  ie  often  difhcult  to  cure  and  is  apt  to  be  obstinate 
under  treatment,  pos8ibIy  from  the  preeence  of  a  Btaphjlococcua  in  the  milk, 
which  is  conatantlj  reinfecting  the  areoht  (Stumpf).  The  predispoaiog 
causes  are  the  moist  and  sodden  condition  of  the  areola,  the  result  of 
nuraing,  the  friction  of  clothes,  and  the  entrauce  of  micro-orgamams  into 
small  eicoriations  or  fiasurea.  It  niay  also  ariee  from  a  discharging  Binus, 
causing  skin  infection  in  a  n^Iected  čase,  combined  with  the  resulta  of 
poulticmg  in  such  cases.  It  is  characteriaed  by  much  itcbing  and  buining, 
by  a  moist  discharge  which  stiffens  linen  and  forms  yeUowiBh  cmets.  It  is 
apt  to  spread  to  the  adjacent  skin,  and  if  neglected  may  lead  to  fissure  and 
mas  ti  tis. 

Treatment. — If  possible  the  condition  should  be  prevented  from  becom- 
ing  chronic.  To  thia  end  the  parts  should  be  kept  as  dry  as  possible,  and 
the  appUcation  of  the  powdered  oleate  of  zine  producea,  aa  a  rule,  gratifying 
reaulta.  In  bad  cases  lactation  should  be  stopped,  or  a  gutta-percha  nipple 
abield  may  be  tried.  The  crusts  should  be  removed  by  bathing  them  with 
either  a  weak  solution  of  bicarbonate  of  soda,  to  which  oatmeal  flour  is  freely 
added,  or  warm  rice-water,  or  a  boracic  atarcb  poultice  may  be  applied. 
After  the  crusts  are  removed  in  tbis  way  varioua  applications  may  be  tried. 
■When  there  is  much  hyperBeniia  mild  soothing  remedies  should  be  uaed.  and 
more  atimulating  treatment  later.  Ointments  of  zine,  Balicylic  acid,  carboUo 
acid,  liquor  caroonia  detergens,  or  ichthyol,  and  diluted  citrin  (Velpeau)  or 
sulphur  ointments.  More  stimulating  remedies,  as  resorcin,  nitrate  of 
silver,  and  corrosive  sublimate  may  be  used  later.  When  acute  8ymptoms 
bave  subsided  an  ointment  of  nitrate  of  lead  (gr.  x.-xt.  to  5i-)  is  ^^7  useful 
(Fordyce  Barker). 

(b)  CelluliHs,  adenitis,  and  abseets  o/  tM  areola  is  8uuply  an  eztension 
of  the  similar  condition  from  the  nipple  (alread;  considered).  Tbis  is  rarer 
than  suppuration  wlthin  the  breast  itself.  The  condition  ia  aometimes  oalled 
8upramammary  abacess  (abscžs  de  rariole),  When  suppuration  occura  it  ia 
better  not  to  Inciae  till  a  diBtinctly  pointed  swelling  is  evident,  in  čase  of 
injuring  a  milk  duct. 

Proper  attention  to  the  nipples  to  a  great  extent  prevents  tbis  condition, 
and  resolution  generally  occurs  if  the  exciting  cause,  the  irritation  of 
auckling,  be  removed. 

SmaU  boils  or  pustules  niay  develop  in  the  sebaceoua  foUicles  of  the 
areola  from  suppuration. 

(c)  AnomcUiea  of  Areola. — The  writer  bas  met  one  instance  wbere 
auckling  vvas  rendered  impossible  by  the  esoape  of  milk  from  Montgomery's 
tubercles  vhile  the  chUd  vvas  at  tbe  breast. 
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3.  Affsctions  of  the  Mamma 


(a)  Mastitis,  or  inflamination  of  the  breast,  commoDlj  oalled  a  "  woed," 
may  affeot  both  breasts  8iinultaneously,  but  more  fieguenllj  sfiecta  one 
(ueuaUy  the  rigbt).  It  is  ntore  common  in  primiparffi.  Blondes  and 
iTinphatic  subjects  are  moet  subject  to  it,  and  it  is  rarelj  met  with  after 
the  foujth  pregnancj. 

Since  more  attention  has  been  paid  in  recent  yeara  to  proph^lazis,  its 
frequenc7  has  fallen  from  about  8ix  per  cent  to  three  per  cent  in  confine- 
ments  in  private  practice,  and  at  the  present  time  a  oase  is  almost  unique 
in  a  lying-in  hospital 

There  are  fout  perioda  during  the  puerperium  wheD  mastitis  is  moet 
likely  to  occur : — 

(1)  In  the  first  month — the  st^e  of  mutual  adaptatioo. 

(2)  Wben  there  is  sudden  anest  of  suckling,  causing  liabilit7  to  milk 
staeos. 

(3)  At  the  period  of  appeaiance  of  the  first  teetb,  wheQ  the  nipple  is 
ezposed  to  injurj. 

(4)  At  the  period  of  weaniDg,  wbeQ  engorgement  may  occur  from 
irregular  emptying  of  the  breasts,  or  when  the  child,  failing  to  get  nonrisb- 
ment,  show8  ite  dissatisfaction  by  tugging  at  the  nipple. 

Varieties  of  MasHtis. — (1)  Farenchymatou8  or  glandular  (the  moat 
frequeDt  form). 

(2)  Subcutaneous. 

(3)  PoBtmammary  or  enbglandular. 

These  varieties  may  coexist,  and  frequeDtly  a  mastitis  begina  as  a 
parenchymatou8  form,  and  then  approaohes  the  skin  surface  of  the  gland. 

Cautes. — The  puerperal  breast,  being  an  organ  frequently  engorged 
with  blood,  and  containing  an  animal  fiuid,  forms  conBeiinentIy  a  con- 
Tenient  nidua  for  the  protiferation  of  oiganisms.  The  dependent  position 
of  the  glands  further  favours  congestion,  and  owinK  to  their  situation  they 
are  liable  to  iiijuriea  It  is  now  abundantly  proved  that  mastitis  is  invari- 
ably  caused  by  the  action  of  organiemB.  Mere  stasis  of  the  milk  will  not 
OToduoe  inflammation,  unlesB  the  milk  contains  abundance  of  bacteria. 
KehreT  has  aealed  up  the  nipple  with  collodion,  and  no  inflanunation 
ensued  from  the  resulting  engorgement  and  stasis.  Stasia  is  a  frequent 
precursor  of  mastitie,  but  never  in  itself  a  cause. 

OraamsmB  can  gain  access  to  the  breast  througb  its  numerous  ducts 
when  there  are  aQy  abrasione  on  the  nipple  or  aieola,  and  as  such  breacbes 
of  surface  are  frequent  in  lactating  women,  the  entrance  of  pyocenic 
orgšnisms  readily  takes  plače.  NowheTe  are  the  usual  oi^nisms  of  the 
skm  found  in  greater  numbers  than  in  the  aziUa  and  on  the  mammary 
areola,  and  micro-organisms  ezist  in  special  abundance  in  the  moist  fossa 
at  the  base  of  the  nipple.  These  oi^nisms  are  moBtly  pyogenic,  and  thus 
it  is  not  to  be  wondered  at  that  the  least  abrasion  of  the  nipple  becomes 
a  septic  vound.  Organisms  may  also  be  conveyed  to  the  nipple  by  the 
child'8  mouth,  the  hands  of  the  mother,  a  dirty  nipple  shield,  etc.  Bome- 
times  the  lesions  on  the  nipple  through  whiGh  absorption  has  taken  plače 
are  so  small  as  to  require  a  lens  to  distinguieh  them. 

ARcro-OTffanisms  have  the  special  power  of  coagulating  caseinogen  on 
gaiuing  access  to  the  milk.  Escherich  believes  that,  in  pnerperal  septic 
conditions,  microbes,  which  have  entered  the  blood  from  lesiona  in  the 
genital  canals,  may  find  their  way  into  the  milk  and  set  up  mastitis. 
Hence  the  importance  of  keeping  the  genital  tract  aseptic. 
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CongestioTis  and  Milk  Engorgevients.  —  Many  of  these  oonditions  are 
purelj  phjeiological,  as  wheii  the  milk  firet  appeara,  and  is  accompanied 
sometimea  by  pain  and  elight  rise  of  temperature.  Milk  engorgement  niay 
oocur  wheQ  suckling  is  auddenlj  intemipted,  aa  by  the  de&th  of  the  child, 
or  whea  nursing  has  become  painful  from  tender  nipples.  The  breast  then 
swells,  becomes  hot,  painful,  and  congested,  while  localised  areae  of  in- 
duration  can  be  felt,  wluch  are  loaded  milk  ducts.  The  superficial  veins 
become  large  and  prominent.  This  condltion,  e8peciaUy  if  associated  vith 
neglected  sore  nipples,  is  almost  certain  to  go  on  to  maatitis  and  abscesa 
fonnation,  owing  to  the  easy  absorption  of  organisms. 

Varioua  caiiseB  may  interfere  with  the  milk  flow,  thus  leading  to  engorge- 
ment in  the  milk  ducts  of  a  part,  or  even  the  whole  of  the  breast,  e.g.  hyper- 
seeretion,  chill  (which  may  occur  quite  as  readily  from  the  patient'8 
night-gown  belng  soaked  from  an  overflow  of  milk  through  the  night,  as 
by  direct  eiposure),  or  blocldng  of  a  duct  by  some  inspissated  secretion. 

Treatment  of  Mdmmary  Engorgement. — In  the  tirst  place  any  abrasion 
or  sign  of  excoriation  about  the  nipples  mtist  be  rendered  aseptic  with  a 
mercurial  lotion.  In  mild  cases  some  evaporating  lotion,  aa  eau-de-CoIogne 
or  vinegar  diluted  with  water,  gives  relief.  In  addition,  graduated  pressnre 
shoald  be  adopted  by  meane  of  layer9  of  cotton  wool  kept  firmly  applied  by 
band^es,  or  by  an  ordinary  tightly-fitting  slip-bodice.  If  the  breasts  are 
penduIouB,  slinging  them  in  a  suk  handkerchief  is  a  great  comfort  if  presBure 
cannot  be  borne,  Suckling  on  the  affected  side  must  be  desisted  from,  and  a 
breast-pump,  or  preferably  careful  masaage,  substituted.  When  there  is  great 
engoigement  more  vigorous  measureB  are  required.  Free  saline  put^tion, 
antiseptic  fomentations,  and  a  dry  and  restricted  diet  are  the  first  indica- 
tions.  The  breast-pump  should  be  used,  and  the  breast  massaged  from 
the  base  towards  the  nipple  with  warm  olive  oil  alone,  or  combined  with 
an  equal  part  of  belladonoa  liniment.  FrequeDtly  the  breasts  can  be 
kept  empty  by  means  of  massage  when  the  application  of  the  breast-pump 
is  painful  and  unsati8factory.  The  breast-pump  onIy  withdraw8  milk 
from  the  large  ducts  near  the  nipple,  so  that  to  empty  the  breast 
thoroughly  the  use  of  the  pump  should  be  combined  with  massage.  If 
the  chud  is  ofF  the  breast,  belladonna  or  atroplne  can  be  given  intemally, 
combined  with  full  doaes  of  iodide  of  potassium.  Scwlptor's  clay  bas  becn 
recommended  as  an  application  in  maetitis.  It  is  spread  thicldv  under  a 
baudage  over  the  breast,  leaving  the  nipple  free,  and  is  renewed  moming 
and  eveuing. 

The  temperature  may  rise  to  102°  F.  or  103°  F.  in  simple  engorgement, 
and  thus  simulate  abecess  formation. 

(b)  'When  Bymptoms  of  abscess  show  themselves,  massage  and  com- 
pression  must  cease,  and  the  abscess  is  treated  on  ordinary  surgical  principles. 

(c)  Milk  Nodea.  —  Owing  to  the  constriction  of  one  or  more  lacteal 
cauals,  inspissated  milk  may  collect  and  remain  for  an  iudefinite  period, 
forming  BWellings  in  the  breast. 

Treatment. — Promote  their  absorption  by  massage,  with  the  application 
of  a  five  per  cent  oleate  of  men!ury  ointment. 

(d)  Oalaetocele  is  the  result  of  permanent  occlusion  of  a  laotiferoua 
duct.  The  letained  milk  forma  a  cystic  tumour  which  may  reguire  suigical 
interference. 

(«)  Fistitlat  may  be  of  two  kinds — Brst,  the  result  of  an  abscess  which 
has  not  cloaed ;  and  second,  a  communication  between  the  skin  and  a  lact^ 
duct,  caused  by  injury  to  the  duct  by  a  penetrating  abscess,  or  by  the 
surgeon'8  knife.     In  either  čase  lactation  should  be  given  up. 
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(/)  Anomaliet. — Congenital  absence  of  one  or  both  breasta  may  occur, 
or  more  frequeiitly  theie  may  be  a  small  breast  whicb  ie  valueless  for 
laotation.  Tbere  maj  be  BupeTnumeiaiy  mammarj  glands,  whicb  fot  the 
most  part  are  fuactionless. 

(g)  The  puerperal  mamina  may  be  aSected  with  tubetcle,  erfsipelas, 
and  molluscmn  oontagiosum,  the  latter  derived  from  the  child'8  face. 

4.   CONDITIONS  INTKRFERING  TVITH   SDCKLINO 

Se£  algo  "  Infant  Feeding,"  vol  v.  p.  215. 

(a)  Artificial  Arrest  of  IiOetation. — Lactation  may  be  anested  at  three 
periode  —  (1)  immediately  aftei  deliTery,  before  full  secretion  bas  been 
established ;  (2)  during  the  conise  of  lactatioD  at  any  time  ;  and  (3)  at  the 
end  of  the  period  of  lactation.  The  secretion  can  be  most  easily  arrested, 
and  with  least  disturbance  to  the  patient,  at  the  firat  or  third  of  these  periods. 

Meana  o/  Arrest. — In  the  firat  period  thia  can  generally  be  accom- 
plished  by  (a)  pressure,  as  ab:eady  described  under  the  treatment  of 
"  mastitis,"  if  possible  before  engorgement  hos  begun ;  (/3)  puigation  — 
eariy  adminiBtration  of  saline  purges — and  a  "  diy  diet " ;  (y)  gentle  maa- 
8E^ ;  (S)  abatraction  of  a  smcdl  quaDtity  of  miUc  by  the  breast-pump  to 
prevent  dangerous  engorgement  during  the  first  few  dayB ;  (t)  iodide  of 
potaseium  (gr.  xx,  to  zxx.)  and  belladonna  inteniaUy ;  IocalIy  some  pre- 
paration  of  belladonna,  or  atropine  ointment  (gr.  j.  to  |j.).  Belladonna 
plaaters  may  be  applied  in  auch  a  way  as  to  leave  the  nipple  uncovered. 
Plaeters,  hovever,  sometimee  cause  irritation,  and  infiammation  may  go  od 
uniecognised  beneatb  them.     A  plaster  6'  x  6"  is  sufBcient  for  each  breast. 

In  the  second  period  compression,  free  purgation,  and  dry  diet  are  the 
chief  means  of  arrest  After  mass&ge  and  suction  during  this  period  the 
breasta  tend  rapid]y  to  refiU,  and  therefore  euoh  treatment  is  not  so  satia- 
factory  in  this  as  in  the  first  stage.  If,  however,  nodnlar  masses  form  in 
the  breast,  indicating  insufficient  milk  drainage,  early  maasage  ie  neceBBary 
to  prevent  the  possibility  of  mastitis.  If  the  maseage  causes  pain,  the 
application  of  a  niixture  of  equal  parts  of  glycerine  and  estract  of  belladonna, 
over  which  hot  fomentationa  are  applied,  gives  great  relief,  and  so  permits 
of  the  aubeequent  use  of  massage.  IntemaUy  iodide  of  potassium  and 
belladonna  should  be  given. 

In  the  third  at^e  the  arreat  of  tbe  milk  flow  ia  8imply  natural  wean- 
ing,  and  is  diecussed  under  that  heading  in  the  article  on  "  Infant  Feeding," 
Any  slight  tension  of  the  breaat  which  may  oocur  at  this  time,  wben  a 
"  nuraing  "  has  been  omitted,  can  be  reduced  by  gentle  masBage  with  or 
without  a  short  application  of  the  breast-pump. 

(6)  Abnormalities  o/  Huvuin  Milk.  —  These  bave  already  been  fiilly 
discuffled  in  tbe  article  on  "  Infant  Feeding."  It  only  remaine  to  be  added 
that  healtby  mothers'  milk  does  not  come  from  the  breast  ab8olutely 
sterile.  The  inicro-organisms  commonly  found  are  staphylocoecut  pyogene» 
albus  and  aurmts,  which  probably  find  their  way  into  the  milk  from  withoiit 
through  the  millr  ducts.  On  the  otber  band,  as  already  stated,  organisms 
may  reach  the  milk  through  the  blood  in  vomen  sufTering  from  aeptic 
diaeaaea.  The  cocci  which  may  be  ordinarily  found  in  milk  produce  no  ill 
eSect,  and  they  seem  to  be  destroyed  by  the  bactericidal  action  of  the 
intestine  in  healthy  cbildren.  "NVeak  children  do  not  poaaeas  this  action  to 
the  same  eztent,  and  ao  the  cocci  may  Sourieh  in  the  intestine  and  pro- 
duce varioua  infantile   disorders.      If   the  milk   contain    more   virulent 
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orgamemB,  as  in  mastitis  snd  puerperal  fever,  the  child  m&j  be  serioualj 
affected. 

Blue  TTiilk  ig  due  to  the  preeence  and  development  of  the  bacillvs 
yyocyaneua.  Ked  milV  maj  be  due  to  the  preaence  of  blood,  or  may  reeult 
from  the  action  of  the  viicrococcus  prodigioevs,  which  sometunes  grow8 
with  gieat  rapiditj-  in  milk  allowed  to  stand,  giving  it  the  appearanoe  of 
blood. 

Green  and  7ellow  milks  are  aleo  oreaniemal  in  their  origin.  Bile 
pigment  and  pus  niay  paes  into  the  mifi:.    In  ali  Buch  cases  we&ning  is 


Jorisenne  has  recorded  a  čase  of  fcetid  milk  in  the  mamma,  when  the  milk 
became  fcetid  if  there  was  any  unduly  long  interval  between  the  woman'8 
nursings,  becoming  Bweet  ^ain  when  she  nursed  r^ularly.  The  child  vras 
Bick  when  the  milV  waB  foetid,  but  the  mother  euffered  no  discomfort  except 
from  the  smeli. 

Closely  allied  to  the  hacterioli^j  of  iDillr  is  "  Lactation  Imm*unity," 
which,  though  of  great  interest  and  importance,  hardly  falls  within  the 
scope  of  thls  articie.  A  good  account  of  this  subject  is  to  be  found  in  the 
Science  Frogreaa  for  May  1894,  by  Buckmaeter. 

LITERA.TURE.— Ths  folloiring  worka  contein  bibliognphical  rsrerences  to  most  of  ths 
important  books  and  nticles  on  the  subjact : — 1.  Norrih.  Ameriean  Ttxt-took  o/Obiittrici, 
vol.  ii.  1896.— 2.  Marmadukk  Shbild,  Ditauet  o/tht  Breatl,  I89H.— 3.  Sy»Um  of  Qywrxo- 
logy  aitd  ObiMrict,  bv  American  authors,  vol.  iL  1889. — i.  Booer  Williaiis.     DištoKi  of 


III.  FEVER  IN  THE  PUEEPERIUM,  ETC. 

FkTKS   in    THB    PdBRPEBJUM    DDE  '  SODDEN     DzATB     IN     THK     P0KB- 


TO  Cahbbs  otbbb  than  Septic 

IlTFECTlON — 

Reflex  Irritation  . 
Emotion 
Constipatu»i 
£xpomrt  and  Cold 
Zymotic  IHietues  . 


PEBIOH — 

Venout  Thrombotu  and  £m- 
Pdebpebal  Hsmatoma 


1.   FetBB  in  THB  POERPERIUM   DUE  TO   CaUSKS  OTHER  THAN   SePTIC 

Infection 

A  RISE  of  temperature  in  the  puerperal  state  should  alwayB  be  regarded  as 
evidence  of  some  septic  infection  unless  there  is  definite  proof  to  the  con- 
trary.  Low  continued  fever  for  a  week  or  ten  daja  vrithout  any  very  severe 
oonstitutional  disturbance,  often  attributed  to  the  changes  in  the  mammas 
connected  with  lactation,  is  much  more  often  due  to  a  eubacute  inflam- 
mation  in  the  pelvis.  It  is  this  manifestation  of  sepsis  in  the  puerperium 
which  is  BO  frequently  at  the  tirne  overlooked,  but  which  is  the  cause  of 
so  much  suffering  in  parous  vromen,  and  accounts  for  a  latge  propoition  of 
thoee  chronic  cases  wMch  fill  the  cliniques  of  the  gynecol<^t 

Fever  apart  from  sepsiB  does,  however,  occur.  It  may  arise  from  reflez 
irritation.  The  best  example  of  tbis  is  the  fever  which,  eBpecia11y  in 
neurotic  patients,  sometimes  acoompanies  the  engoigement  and  distension 
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of  the  breastB  about  the  third  oi  fourth  day.  It  ia  seen  also  whea  the 
nipples  are  cracked  and  iiBsured,  though  bere  it  ie  lesB  easj  to  eliminate  a 
septic  element.  The  fever,  unlesa  mastitis  actuallj  seta  in,  qiuckly  aub- 
Bides  as  the  breasts  become  softer  wlien  auckling  ia  fairly  establiehed,  and  is 
relieved  bj  a  mild  saline  purge  and  gentle  massage  of  tbe  breaBts  with 
warm  olive  oil. 

Emotion  may  be  a  cauae  of  fever  in  the  puerperal  as  in  the  non- 
puerperal  state,  and  in  the  weakened  condition  of  the  puerperal  patient  is 
speciallj  apt  to  \ie  so.  The  eudden  aonouncement  of  some  bad  Qew8,  the 
death  of  the  baby,  the  dread  of  ezposure  in  unmarried  girls,  worry  orer  the 
noa-andval  of  an  expected  letter,  are  instances  of  recorded  cases  of  this 
ao-called  emotional  fever, 

Acute  constipation  can  also  undoubtedly  give  riae  to  very  conaiderable 
febrile  dieturbance  in  the  puerperiuni.  The  temperature  may  be  very 
high,  and  from  ita  sudden  ouset  the  cause  may  be  overlooked.  The  heavy 
breath  and  funed  tongue  wiU  indicate  the  treatment,  and  8peedy  relief  will 
be  got  by  the  administration  of  two  graina  of  calomet  followed  in  a  few 
hours  hy  a  doee  of  castor  oiL 

A  febrile  reoction  may  foUow  a  audden  expoeure  to  cold.  Tbe  fever 
inay  be  ushered  in  by  a  rigor;  it  at  any  rate  followa  suddenly  on  the 
expo8ure,  so  that  the  )ustory  makes  the  čase  clear.  It  is  of  short  duratlon, 
and  is  Bpeed)ly  relieved  by  the  obviotia  treatment  of  a  hot  drink  and  the 
comfort  of  a  hot-water  bottle. 

Any  of  the  acute  or  chronic  febrile  diseasea  may,  of  courae,  attack  the 
pr^nant  woman,  and  may  persiat  in  the  puerperal  state  and  form  a  serious 
complication.  The  čause  of  the  riae  of  temperature  iii  the  great  niajority  of 
theee  caaes  will  be  obvioua.  In  aome,  however,  tbe  original  disease  ia  easily 
overlooked,  and  the  fever  may  be  regarded  as  septic  in  its  origin.  An  acute 
ezBcerbatiou  of  fever,  so  often  observed  in  phthisical  patients  during  the 
puerperium,  may  cauae  anxiety  in  this  way.  It  must  be  lemembered  alao 
that  zymotic  diseaae  in  its  incubation  stage,  before  the  fever  bas  developed, 
undouhtedly  prediepoees  to  the  onset  of  labour.  Two  cases  of  fever  in  the 
puerperium  in  the  writer'8  experience,  at  firat  regarded  aa  septic,  proved 
ultimate1y  to  be  typhoid,  and  in  a  third  caae,  during  an  epidemic,  a  small- 
pox  rash  which  developed  on  the  third  day  cleared  up  the  diagnosis.  Ali 
these  patients  died.  It  wa8  only  after  the  correct  diagnosis  was  made  that 
any  history  of  indispoaition  previous  to  the  labour  could  be  got  from  the 
patients  or  their  friends.  Influenza  attacking  a  puerperal  patient  may  for 
a  tirne  be  ditficult  to  diBerentiate  from  a  septicsmia. 

Fever  in  the  puerperium  ia  fortuQately  then  not  alway8  due  to  aepais, 
but,  ae  before  atated,  great  eare  muat  be  taken  before  asaigning  to  it  any 
other  cause.  An  early  intra-uterine  douche,  carefully  given,  in  a  doubtful 
caae  can  do  no  barm,  and  may  do  much  good  in  averting  a  general  infection, 
wbile,  if  the  operation  ia  foUowed  by  a  marked  reduction  in  the  temperature, 
it  will  form  a  valuable  aid  to  diagnosis. 


2.  Sudden  Death  is  the  Pcebfebium 

Puerperal  Venout  Thromhosis  and  Bmbolism. — During  pregnancy  the 
blood  coatains  an  exces8  of  fibrin,  tbe  amount  increasing  as  gestation 
advances.  This  increase  of  fibrin  probably  playB  an  important  part  in 
favouring  coagulation  of  the  blood  in  the  uterine  ainuses  after  labour  is 
over.     It  bas,  nowever,  also  a  pathological  intereat,  as  it  predispoaes  in  the 
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puerperium  to  thromboBi«  io  other  p&rte.  The  commoaeet  sitea  are  the 
iliac  and  femoral  veios,  but  it  maj  oocur,  accoiding  to  Playfair  and  others, 
primarilj  in  the  pulmonaiy  arteriee.  The  eeparation  of  Buch  a  thrombus 
and  ita  entranoe  into  the  circulation,  and  ite  final  arrest  in  Bome  branch  of 
the  pulmonarj  artery,  or  the  formation  of  a  clot  in  the  right  side  of  the 
heart  and  its  gradual  eictension  along  the  puliuonarj  arterj,  are  the  oauses 
of  the  majoritj  of  thoae  casea  of  tragic  and  sudden  death  which  are  met 
with  in  puerperal  women.  The  accident  rarely  ocours  before  the  end  of 
the  second  week,  and,  ae  a  rule,  there  is  no  waming  that  anything  is  wroiig. 
The  patient  ia  appareotl;  in  perfect  health,  when  auddenl;  ahe  ia  seiz^ 
with  intenae  djapncea  and  pain  in  the  cheat.  The  face  in  eome  casea  is 
pale,  in  others  deeply  cyanoeed ;  in  ali  it  ia  ezpreaaive  of  great  agon;.  The 
hearfe  actioo,  at  first  esa^^erated  and  irregular,  soon  becomea  feeble  and 
flickering,  and  the  patient  diea  in  a  few  minutes. 

Thifl  ia  the  general  termination  of  casea  of  pulmonaT7  emboliam,  but  in 
eome  casea,  after  a  aevere  attack  of  d7Bpnoea,  the  sjmptoms  alowl7  abate 
and  recoverj  takea  plače.  In  auch  a  čase  the  thrombus,  which  is  amall 
and  blocks  only  a  smaller  branch  of  the  arteiy,  is  gradually  absorbed.  In 
etill  another  clasa  of  caaea  there  maj  be  a  temporarj  alleviation  of  the 
distreBsing  BTmptoms,  followed  later  hj  increasing  djspncea  and  cjanosis, 
and  death  in  a  few  daja  Here  there  is  probably  a  gradual  thromboeiB 
extending  from  the  aite  of  the  embolism. 

As  a  rule,  death  ia  bo  sudden  that  the  que8tion  of  treatment  doea  not 
arise.  In  the  lare  cases  not  immediately  fatal  atimulanta  should  be  freelj 
given  bj  the  mouth  dt  hypodermically,  and  muatard  ploced  over  the  heart, 
and  after  the  acute  diatresa  of  the  attack  baa  paased  the  patient  must  be 
kept  at  abaolute  rest,  ali  attempts  at  movement  being  strictlj  forbidden. 
Prophjlaxis  ia  of  greater  importance.  In  the  treatment  of  a  caae  of 
puerperal  thrombosis,  as  in  phlegmasia  alba  dolens,  the  afibcted  limb  muat 
be  ewatbed  in  wool,  and  kept  absolutelj  at  rest,  it  niay  be  for  -»eeka,  until 
the  thrombosis  haa  become  ao  firmlj  attached  to  the  veseel  waU  that  ita 
separation  ia  impoasible.  Even  gentle  massage  of  the  aETected  limb  ia  aIwayB 
dangeroue  until  eix  fveeke  from  the  tirne  the  phlegmasia  vaa  firat  noticed. 

A  much  rarer  cauae  of  sudden  death  than  that  mentioned  is  the 
entrance  of  air  into  tho  oirculation.  The  plače  of  entrance  is  generali;  the 
open  uterine  sinusee  at  the  placental  Bite.  The  accident  bas  fdlowed  intra- 
uterine  manipulationa  as  in  tuming,  and  during  the  procese  of  an  intia- 
uterine  and  also  vaginal  douches,  where  air  has  been  forced  in  along  with 
the  fluid. 

The  spontaneoos  entrance  of  air  into  the  uterine  sinusee  muBt  be  ver; 
rare,  though  such  caaea  ttave  been  recorded.  The  symptoniB  are  8omewhat 
aimilar  to  tbose  met  with  in  pulmonary  embolism. 

Sudden  death  in  the  puerperium  maj  arise  alao  from  heart  diseaae, 
from  rupture  of  the  heart,  from  rupture  of  an  aneuryam,  or  from  cerebral 
hiemorrhage.  Manj  patients  die  from  a  sudden  acute  uterine  hiemorrhage, 
while  in  otfaere  the  cauae  seema  to  be  shock  or  sjncope  foUowing  a  tedioua 
labour. 

3.   PUEKPBRAL  HJEMATOMA 

An  interstitial  effumon  of  blood  into  the  tisaues  of  the  pelvis,  due 
generali;  to  the  rupture  of  a  vein  and  the  formation  of  a  circumscrihed 
tumour,  is  a  rare,  but  wben  it  does  occur  maj  prove  a  ver;  serioua  complica- 
tion  of  the  puerperium.    The  situation  of  the  blood  tumour  varies.    In  the 
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majority  of  tbe  coaee  it  is  in  the  vaginal  wull  neor  the  vulvar  orilice  through 
which  the  8welliiig  may  bulge.  It  iiiay,  however,  form  in  the  cervix,  ia  tne 
peri-uterine  connective  tissue,  or  under  the  skin  of  the  perineum,  from 
whicb  it  may  exteiid  posteriorIy  into  the  gluteal  region  or  &Dtieriorly  to  the 
abdominal  waUB.  It  occurs  generaUj  epontaneouslf,  aod  is  thec  due  either 
to  the  increased  venous  preeaure  wbich  is  present  during  lahour,  causiiig 
rupture  of  a  diesased  vessel,  or  to  the  direct  pressure  of  the  fcetaL  head  in 
ita  desoeDt  through  the  pelvis.  A  varicoBe  condition  of  the  veins  would 
secm  Iikely  to  predispose  to  this  accident,  but  tbis  ie  denied  by  most 
authorities.  It  may  be  cauaed  artificiallj  by  direct  iqjuiy  of  a  veeeel  in 
uaiiig  forcepa  Not  iDfrequeDtIy  the  beematoma  is  noticed  duiing  the 
labour,  but  more  otiea  the  pressure  of  the  descending  part  against  tbe  side 
waU  of  the  pelvis  prevents  any  efTudon  till  labour  is  over,  wheii  it  8lowly 
increases  in  size,  and  may  continue  doing  bo  without  rupture  foi  twetve  or 
even  twflQty'four  bours.  In  rare  cases  the  tumour  does  not  develop  until 
tbe  second  or  third  day.  In  tbese  cases  tbe  rupture  of  tbe  vessel  is  due  to 
what  bas  been  ealled  a  pressure  necrosis. 

Tbe  size  of  the  swelling  varies.  GeDeraUy  no  larger  tban  the  fiat, 
it  may  be  as  big  as  a  large  cocoa-nut.  Pain  is  generally  a  prominent 
Bymptom,  the  severity  of  which  depends  largelv  on  the  size  of  the  tumour. 
fiy  pressure  againet  the  bladder  or  rectum  it  may  glve  rise  to  severe 
tenesmuB  and  straining.  Where  tbe  eETusion  of  blood  is  difFuse  and  not 
circomscribed,  or  where  the  tumour  is  very  large,  there  may  be  symptomB  of 
acute  bsemorrhage. 

The  diagnosia  is,  as  a  rule,  eae^,  because  in  tbe  majority  of  cases  the 
'  tumour  is  visible  and  can  be  noticed  to  BlowIy  Increase  in  size.  The 
swelling  hae,  however,  been  mistaken  for  the  placenta,  for  inveraion  of  the 
uterus,  for  prolapse  of  tbe  uterus,  and  even  for  the  fcetal  head. 

Prognom. — (o)  As  a  rule  the  effused  blood  is  slowly  absorbed ;  (6) 
rupture  of  tbe  tumour  may  take  place  and  recovery  follow ;  (c)  tbe  forma- 
tion  of  an  abscess  the  result  of  septic  infection,  witbout  rupture,  or  septio 
infection  after  rupture;  {d)  deatb  from  biemorrhage,  with  or  vithout 
previoua  rupture  of  tbe  tumour. 

Treaiment. — Should  the  tumour  develop  during  labour  and  form  an 
obstniction  to  deUvery,  it  must  be  incised  and  the  blood-clot  removed.  If 
tbe  bleeding  vessel  can  be  secured,  the  ease  can  be  left  alone  till  the  labour 
is  over ;  but  if ,  as  is  more  likely,  tbis  is  imposaible,  tben  forcepe  should  be 
applied  to  bring  the  head  down  into  the  vagina,  till  by  ita  pressure  over  the 
site  of  the  tumour  the  hicmorrhage  is  controlled.  After  deliTery  another 
attempt  niay  be  made  to  ligature  Cbe  bleeding  vesseL  If  this  cannot  be 
found,  then  the  Gavity  must  be  tightly  packed  with  iodoform  gauze  and  an 
ice-b^  applied  to  the  parts  eztemally.  There  is  a  great  ri^  of  a  septic 
infection,  of  cours^  from  the  decomposing  lochia  wbere  it  bas  been  neces- 
sary  to  incise  the  tumour,  so  tbat  the  greatest  čare  ia  neceBSEiry  to  keep 
tbe  parts  sweet  by  antiseptic  douching  and  bathing  of  tbe  externE^ 
genitals. 

Should  the  tumour  develop  after  labour,  then  treatment  should  be 
directed  towarda  eontrolling  the  hEemorrb^e  by  pressure  and  tbe  applica- 
tion  of  cold.  Pressure  can  be  brougbt  to  bear  over  tbe  swelling  bv  tbe 
introduction  into  the  vagina  of  a  large  Bames  bag ;  an  ice-bag  should  alao  be 
placed  over  the  vulva,  and  any  straining,  if  poBsible,  prevented.  If  by  these 
means  the  hiemorrhage  is  stopped,  as  ^own  by  the  tumour  ceaaing  to  get 
larger,  then  absorptiou  of  the  etfused  blood  will,  as  a  rule,  go  on  slowly.  To 
leaaen  tbe  risk  of  abscess  formation  nbicb  may  result  from  septic  infection. 
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the  vagina  must  be  frequeQtly  douched  and  the  external  part  frequentl7 
cleansed  with  aome  antiseptic  lotion. 

If  the  8welling,  once  formed,  rapidly  increaaee  in  aize,  indicating  a  severe 
hsemorrhage,  theu  aH  attempts  by  preasure  and  cold  inay  fail  to  arreat  the 
bleediog,  and  in  order  to  preveot  the  sao  rupturing  it  maj  be  necessarj  to 
incise  the  svelling  and  Beareh  for  tbe  tom  veaaeL  Thia  will,  however,  be 
rarelj  necesnarj,  and  should,  if  possible,  be  avoided,  because  of  the  mka  of 
eeptio  infectioD.  In  some  cssea  nhere  the  sao  bas  not  beea  opeoed,  in  spite 
of  ali  čare  the  efTused  blood  will  become  septic  and  suppuration  supeivene. 
A&  soon  as  this  is  diagnosed  a  free  opening  must  be  made  into  the  most 
dependent  part  of  the  ewelling,  ali  blood  and  pus  cleared  out,  and  tbe 
cavitj,  after  clean^g,  packed  with  iodofonn  gauze,  which  is  changed  at 
leaat  once  each  A&j. 


IV.  PUERPERAL  INSANITIES 
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(Note. — Puerperal  insanitj  ie  the  dramatic  and  most  significant  varietjr 
of  the  mental  diseases  associated  with  child-bearing,  but  it  can  only  be 
properl;  considered  as  one  of  a  group  to  wbich  it  gives  its  name.) 

1.  Natckb,  Etioloot,  and  Pathologt. — Insanitj'  alwa78  signifiee  some 
djBcrasia — a  more  or  loes  profound  nutiitive  disturbance  in  general,  some 
incompatibilitj  in  the  ingredients  wbicb  the  blood  supplies  for  the  tisBucs' 
nourisbinent.  Hence  follovs  a  loss  of  balance  between  vaste  and  repair. 
That  may  be  what  I  have  oalled  in  the  general  article  on  "Insanitt" 
(voL  T.  p.  345)  a  state  of  "  surfeit,"  or  it  may  approach  to  a  more  simple 
aneemia ;  but  in  any  čase  the  result  is  inanition  and  irritatioii  of  the  nervous 
sistem  and  of  the  other  tiaeues.  But,  beaideB  the  general  physiol(^;ical 
inBtability,  a  partioular  mental  inBtabllity  is  also  implied  by  inaanity — 
some  failure  of  balanc«  between  the  various  nervous  aotivities  whieh  contri- 
bute  to  mental  life,  some  diBCTepaacy  between  sensibility  and  the  oapacity 
for  eObrt.  No  form  of  insanitj  illustrates  bo  well  aa  do  the  insanities  of 
pregnancy  these  aspects  of  mental  pathology — perversion  of  nutrition, 
reflex  irritation,  and  exceaa  of  mental  eSbrt.  There  are  three  recognised 
varieties  of  inBanity  of  child-bearing — the  pregnant,  the  puerperal,  the 
laotational — tbougb  they  are  best  regarded  as  a  eerial  development  of  a 
protracted  procesa  Each  of  the  three  has  its  characteristic  dy8craaia.  An 
account,  even  approximately  ezact,  of  the  chemiBtry  of  theae  states  is  stili 
quite  impoBsible.  Very  great  importance  is  now  being  attached  to  the  factors 
of  autO'intoxication  in  the  etiology  of  in8anity,  and  quite  properly.  But 
we  do  well,  I  think,  to  associate  our  newer  knowledge  and  impresalouB  with 
the  olA.  conceptiouB  of  malnutritioD.  In  particular,  I  would  emphaaise  the 
importance  in  tbe  časen  now  considered  of  simple  starvation  of  the  cerebral 
tiasues  either  from  some  poverty  of  tbe  blood,  for  instance,  or  from  defective 
oardiac  action,  ae  well  as  of  the  presence  of  pemicious  by-productB  of 
metabolism  or  of  defective  elimination.    We  cannot  disBociate  theae  factors 
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in  etiology.  Ab  Dr,  Lackie  pointa  out  (vol.  ix.  p.  499),  many  of  the  changes 
in  pregnancj  formerl^  called  ph^siological  are  now  regaided  as  due  to 
tossemia ;  and  we  muat  take  the  vnde  Tiew  of  child-bearing  as  a  procesa 
wliich  at  once  depletes  and  poisons,  ezbausts  aad  upsets,  tbe  oervous  sistem 
and  everj  other  sjstem.  During  pregnane;  the  matemal  oi^anism  is  called 
upon  to  bear  the  burden  not  only  of  its  own  met&bolism,  but  of  that  also  of 
the  fcBtuB,  and  we  must  bear  in  miud  the  great  frequeucy,  especiall;  in 
priiuiparse,  of  disordered  digeation  and  impaired  excretion,  djspepsia,  a  poor 
OT  perverted  appetite,  constipation,  pOBSibIy  some  unernia,  "  hepatic  inade- 
quacy,"  and  muscular  inertia  from  in8ufficiency  of  out-door  eiercise.  In 
the  puerperium  the  materoal  ecoDomj,  suddenlj  called  upon  to  adjust  iteelf 
to  a  quite  altered  blood-8upply  on  the  escape  of  the  fcetus,  often  finds  itself 
hampered  by  having  to  d^  with  the  products  of  something  like  septic 
absorption.  And  during  lactation,  just  foUowing  the  strains  of  the 
pregnant  and  the  puerperal  metabolism,  the  constitution  is  drained  by  a 
novel,  continuoua,  and  expensive  secretion.  But  the  nervous  factois  are 
slflo  impoTtant — tiie  reflex  irritationB  which  are  inevitable,  and  the  nervous 
reoctions  whicb  are  not  lesa  so,  both  of  which  iniply  nervous  difTerentiations 
appropriate  to  the  maternal  state.  We  cannot  but  odmit  the  nervous 
stnun  of  pregnancy,  however  well  managed,  however  perfect  the  meta- 
bolism,  bonever  aseptic  tbe  various  tissues — the  variety  of  impulses  which 
beset  the  braiu,  from  a  growing  and  quiGkening  tumour,  partty  sub- 
conacious,  partly  impressed  upon  the  attention  forcibly  or  eveu  palnfull; ; 
the  acute  impreaaions  of  delivery,  the  sudden  pelvio  emptinese,  the  cesaation 
of  foetal  impulse,  aud  in  its  plaoe  the  painful  irritation  of  a  uterus 
in  involutiou ;  then  another  redex  stimulation,  uBuaUy  painful,  nhen  tbe 
mamnue  have  to  suffer  periodic  leneion  and  relief. 

And  f^in  ve  muat  attach  importance  to  the  mental  condition  inoi- 
dental  to  child-bearing.  The  emotional  state  during  preguancy  is  one  of 
tension.  Tbe  young  mother  is  usually  apprehensive,  fearful  of  some 
accident  to  beraelf  or  to  ber  child ;  ready  to  foreeee  domestic  trouble,  or, 
even  catastrophe;  distressed  by  ber  physical  incapaoity,  and  apt  to  feel 
beraelf  a  butden ;  fanciful  and  nervous,  ready  to  believe  that  she  is  no 
longer  aoceptable  to  her  friends,  and  that  ehe  has  lost  ber  bu3band's  love. 
In  the  puerperal  state  a  great  loental  reoction  occurs.  It  is  usual  to  have 
emotional  relief;  conju^  feeling  is  forgotten  in  the  maternal,  whicfa 
developB  with  an  intenBity  that  is  frequently  ferodous,  and  the  new-made 
mother  is  actively  inclined  aod  restless,  itching  to  he  up  and  about,  and  as 
keen  to  be  living  an  active  life  as  a  hen  that  has  batched  a  brood.  We 
must  note  here  that  tbis  reaction  ahovrs  itself  in  insanit;,  so  that,  while  the 
type  during  pregnancy  is  melancholic  or  delusional,  as  it  also  is  during 
lactation,  the  insanity  of  early  puerperium  is  one  of  acute  mania.  During 
lactation,  again,  the  conditions  are  those  of  a  reaction.  The  retum  to  active 
life  has  proved  ezhausting,  and  the  patient  is  weary  in  body  and  in  špirit ; 
ber  bappiest  expectations  are  not  being  fulfilled,  and  ber  courage  is  being 
sapped  by  the  constant  drain  on  her  phyBical  resources ;  very  easily  the 
patient  sbps  from  the  hopefulness  and  sense  of  energy  of  the  puerperium  to 
a  state  of  depresmon  and  annoyance. 

For  those  who  take  a  broad  view  of  tbese  insanities,  and  understand  the 
masifold  &otoTS  to  be  taken  into  condderation,  I  would  cite  these  aa  very 
significant  facts — that  tbe  risk  of  insanity  is  increased  in  oasea  wherfl 
momiug  aickness  has  been  intractable,  or  where  ursemia  bas  been  consider- 
able ;  in  those  also  in  wbich  tbe  puerperal  processes  have  gone  septic,  and 
in  the  mothers  of  illegitimate  cbihken.    Theae  facts  severafly  illustrate  the 
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importance  of  starration,  of  auto-intozicatiOD,  of  auto-infection,  and  of 
vanj  in  the  produotion  of  iiiBaiiity  at  this  period.  I  have  dwelt  dispro- 
portionatel;  upon  tbis  aspect  of  the  subject  because  it  is  of  the  utmoat 
importance  in  treatment.  To  manage  his  casea  properly  from  the  point 
of  view  of  preventing  iiiBanity,  the  practitioner  mu8t,  if  he  bas  a 
pregnant  patient  who  la  of  a  neurotic  type,  and  eapecially  if  her  heredity 
or  her  history  makes  him  afraid  lest  insanitj  aupervene,  he  mnat  have 
regard  to  conditiona  which  deprive  the  patient  of  aufBoient  nourishineot, 
to  thoee  which  poison  her,  wheth6r  by  non-bacterial  or  by  bacterial 
products,  and  to  those  which  add  to  the  ah«ady  great  mental  Btrain  of  tbe 
oooaaion. 

The  pathology  of  theae  ineauities  is  indeterminate.  Of  the  aoute  forms 
— for  Instance,  an  acute  melancholia  of  pregnancy  or  an  acute  maoia  of 
puerperium — the  histological  appearances  woiild  likely  be  proliferatlve  and 
degenerative  changee  in  the  endotbelial  elemente  of  tbe  membraues,  con- 
nective  tissue  proUferatioa  in  the  adventitla,  and  infiltration  with  leuco- 
oyt«s  in  the  vesael  waUB,  and  eBpecially  primary  degeneratioa  of  the  cottical 
nerve-cellfl,  Tarying  with  the  gravity  of  the  čase,  both  in  its  degree  and  in 
the  eztent  of  ite  diatribution.  One  would  alao  find  in  these  acute  caaes 
after  deatb  intense  congeation  of  the  cerebral  tisBUB  in  oreas  and  softening 
patchea.  Theee  appearances,  bowever,  are  oommon  in  ali  acute  insanities. 
Tbe  topical  patholf^  is  all-important,  and  we  know  notbing  of  it ;  yet 
there  muat  be  some  phyBical  counterpart,  for  example,  of  the  almoat  constant 
change  in  appetite  and  aSectiona  which  characterise  theee  insanities.  Also, 
the  chemicaJ  pathology  is  iinknown ;  tbe  pioducta  of  para-digeation,  whicb 
preauniably  occur  in  the  dyspepsia  of  pregnancy,  the  tozina  which  are  de- 
veloped  in  tbe  Btomach  and  bowel8,  the  bacteria  and  their  produote  wbicb 
derelop  either  generally  or  locaI1y  in  aucb  casea,  are  not  distinctive.  It  is 
their  preaence  in  the  organiam,  along  with  the  almoat  constant  nervous 
oonditiona  of  tbese  caaes,  whioh  determine  their  characteriatic  results.  In 
short,  tbe  insanities  of  pregnancy  are  to  be  regarded  as  occasioned  by  mal- 
nutrition — by  inanition,  or  by  tozEemia,  or  by  both,  ocourring  in  nervous 
aubjecta  at  a  tirne  when  tbey  are  already  aubjected  to  the  atrain  of  nervoua 
developments  characteriatic  of  incipient  or  actual  motherhood.  Aa  we 
shall  see,  tbese  factore  cau  and  ahould  be  dealt  with  in  treatment,  eapeciall; 
in  ite  preventive  aapect. 

2.  Clinical  Variktibb. — Ali  the  insanities  of  pregnancj  may  be  said 
to  Bhow  mental  exhau8tiou  in  tbe  early  etage — a  wearine&s  of  tbe  rational 
functions  and  of  the  affectioos.  In  the  in8anity  of  pregnane;  and  in  that 
of  lactation  the  development  ia  u8ually  one  of  melanobolia.  In  puerperal 
iueanity  the  condition  rapidly  develops,  as  a  rule,  into  an  acute  mania  of 
the  delirioua  type.  Moel  casea  show  a  well-marked  perveraioa  both  of 
aexual  desire  and  of  the  conjugal  and  matemal  affections.  One  wouId 
eipect  tbat  during  pregnancy  the  capacity  for  aexiial  pleaaure  ahould 
diminiab,  but  it  is  fortuDately  not  normal  that  an  intense  loatbing  of  the 
idea  of  sezual  converae  or  a  perverted  appetite  for  vagrant  indulgence 
sbould  develop;  yet  these  are  common  to  pregnant  vomen  who  become 
inaane.  Similarly,  it  ia  uaual  for  tbe  mother  to  tum  against  her  husband 
or  her  child,  and  quite  frequently  she  finda  some  fantaatic  aubetitute  for 
the  afifection  with  which  ahe  hos  parted.  Moat  cases  are  prone  to  impulses 
of  a  violent  kind,  and  often  towardB  those  to  wbom  she  is  normally  most 
attacbed.  There  is  nearly  alwaya  confusion  as  to  time  and  plače  and 
people,  and  a  gradual  losa  of  the  senae  of  identitiee.  Nearl;  every  čase 
manifesta  disturbances  of  sensor;  impreaaiona,  ia  beset  by  parsestbesias,  or 
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bj  illuBions  which  to  her  disordered  judement  seem  fit  leason  for  the 
delusiooB  of  misfortune  or  of  grandeur  whicn  superreae. 

(a)  The  inaanity  of  pregnavctf  is  the  least  frequeat  of  the  tbree 
varieties  aow  coDsidered.  But,  ia  my  experience,  mauy  lactational  cases 
have  beguD  during  pregnanoy,  and  have  merely  beeo  tided  over.  The 
seveoth  month  is  ratber  more  critical  than  the  othera,  and,  if  the  patient 
goes  paat  that,  and  if  no  septio  development  occurs  in  the  puerperium, 
nothing  seriouB  to&j  happen  until  well  on  in  lactation.  It  maj  safelj  be 
Baid  that  ali  cases  b^in  with  mental  depreseion,  and  the  melancholia  will 
continue  and  be  a  feature  of  the  čase  unless  some  gross  neglect  of  bodilj 
functions,  some  sudden  shock  or  Bome  acute  illness,  precipitate  the  caee  and 
lead  to  mania.  The  ueual  čase  becomea  indifferent  and  apathetic,  and  a 
considerabte  number  become  stuperose.  A  verj  large  proportion  become 
Buicidal,  and  a  considerable  number  have  impulseB  of  a  homicidal  nature. 
In  nearlj  ali  melancholias  of  pregnancy  the  sensibilitj  of  the  patient  wiU 
be  found  reduced,  and  developments  towards  parteatheeias — perverted  skin 
sensations,  or  tactual,  or  olfactoiy,  or  groBS  feehngs  of  "  intemal  disease  " — 
are  conunoo. 

(6)  Insaniti/  o/  the  Puerperium. — Thia  is  perhaps  the  moat  dramatic, 
because  the  most  Budden  and  demonstrative,  of  ali  insanities.  After  a 
difBcult  pregnancj  and,  from  the  obstetrical  point  of  view,  an  unsatisfactorjr 
puerperium,  the  patient  rapidlj  becomes  delirious.  Her  appetite  for  food 
ceases,  she  passes  an  insui&cient  amount  of  uiine,  she  becomes  constipated, 
the  lochia  are  inhibited,  the  patient  has  gone  septio.  It  is  not  merelf  a 
local  disorder :  the  whole  8ystem  is  obviouslj  toiic  The  mental  accompani- 
meute,  after  a  more  or  less  brief  stage  of  depreseion,  are  that  the  mother 
ceases  to  be  careful  about  hei  child,  ignores  her  husband,  is  perrerse  in  her 
temper,  and  more  and  more  unmanageable,  until  manifest  delirium  with 
rise  of  temperature  supervenes.  The  čase  rapidly  develops,  and  takes  on 
the  charactera  of  acute  delirioue  mania,  but  with  a  shaIlower  delirium,  thab 
is,  a  slighter  oblivion,  than  in  other  comparable  states.  For  esample,  the 
patient  vili  dance,  and  sing,  and  ahout,  and  her  ezpressiona  of  delight  or  of 
excited  activitj  will  increaee  in  response  to  etimulation.  She  will  probably 
rec<^niBe  her  hueband  and  repe!  him,  at  the  same  tirne  she  will  rush  into 
the  arms  of  her  medioal  attendant  or  of  a  atranger.  Her  violence  will 
be  deetructive,  and  Bhe  will  throw  her  cbild  across  the  room  as  readily  as 
she  will  throvr  a  cushion.  No  form  of  inBanity  better  illustrates  the 
evolution  of  insane  eneTgy ;  from  the  pulse,  the  appearance,  the  feel  of  the 
muBcles,  one  would  expect  collapse ;  and  yet  the  violent  ezertions  continue. 
Tben  comes  exhBuBtion,  and  the  patient  lies  proatrate,  roused  onIy  by 
fugitive  paina  or  hallucinations,  stimukted  by  vigorous  attempbe  at  feeding 
or  by  the  necessities  of  nurmng,  sleeping  fitfully  or  not  at  ali,  rambling  in  a 
muttering  fashion  if  her  voice  is  not  too  hoarse  and  her  mouth  not  too  dry 
for  articulation.  It  may  be  some  dayB  before  thia  stage  of  prostration 
arrives,  several  day8  longer  before  recuperation  begins,  and  it  may  be  veeka 
before  the  patient  is  quiet  and  senaible ;  but  the  chances  are  that  she  wiU 
recover. 

(c)  Imanity  of  Lactation. — This  form  is  commoner  than  the  inBanity  of 
pr^nancj,  though  it  may  be  that  the  development  of  urgent  symptom8  has 
been  postponed  for  months ;  and  it  is  not  so  common  aa  the  insanity  of  the 
puerperium.  It  is  an  inaanity  of  physical  exhauBtion,  the  result  of  con- 
tinued  depletion.  It  usuallj  occurs  in  patients  who  have  been  auckling  for 
more  than  six  months.  The  typical  variety  is  a  8low  melancholia  with 
delusiona,  and   with   impulses  often  foUowing  obaesaioni   but  any  grave 
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occasion  ma;  detenuine  an  acute  development  either  towardB  stiipot  or 
towardB  mania.  Manj  cases  are  Buicidal  and  man;  are  iufanticidaL  From 
apathy  about  things  in  general  the  patient  develope  in  the  direction  of 
neglect  of  her  pereon,  of  the  work  of  the  household,  and  of  the  needs  of  her 
child.  Her  špirit  is  broken,  her  judgment  loet,  her  eelf-control  vanishing, 
and,  if  the  diseaae  be  not  arrested,  she  will  auffer  a  deep  melaocholia,  TTith 
gross  delusione  of  a  fearful  kind  and  verj  dangerous  impulses.  I  would 
araw  atkention  to  the  ph^eical  state  of  these  patients.  It  hecomes  a 
veritable  cachexia.  Tbe  pallid  and  perhaps  icleric  complexioD,  the  eimkeu 
ejes  and  dUated  pupila,  the  hollow  cheeks,  the  wa8ted  linibs  acd  listless 
movements,  BUggest  a  pemicious  ansemia,  a  diabetes,  or  an  advanced  phtbisis. 
Tet  in  these  cases,  again,  recoverj'  is  the  rale. 

It  need  hardlj  be  said  that  departures  from  these  fcype8  are  verj 
common.  The  laet  caae  that  came  under  my  observation  waB  not  at  ali 
like  anj  of  the  varieties  described.  A  joung  mother  who  had  had  a  tr^ing 
pregnancy,  and  who  had  Buffered  a  severe  shock  toward8  the  end  of  it,  just 
aiieceeded  in  surviving  puerperal  delirium,  but  about  the  tenth  daj  after 
deliverj  suSered  a  sudden  impulse  to  injure  her  child  with  soiasors,  and 
then  swooned.  Tbereafter  she  wae  beset  for  week8  with  an  obsession  of 
blood ;  saw  drops  of  it  on  evetj  white  surface  sbe  looked  at,  and,  if  her 
attention  wa8  not  brisklj  employed,  imagined  patches  or  streams  of  it  in 
front  of  her.  She  was  separated  from  her  child,  carefully  watohed,  geneiouslj 
fed,  had  tonics  and  open  air  exercise,  and  made  an  excellent  recoverj.  She 
has  had  a  second  ctuld  witbout  any  untoward  development.  Such  an  ex- 
a^eration  of  the  im^inative  or  delusional  elements  may  occur  in  any  of 
these  insanities.  Though  melancholia  ia  commoner,  a  pregnant  in8anity 
may  go  on  to  a  deep  stupor,  or  it  may  quite  early  develop  into  a  mania. 
The  same  is  true  of  lactational  insanity,  and  eBpecially  of  oases  which  oocur 
in  the  early  Tveeks,  and  which  partake  of  the  puerperal  character.  On  the 
otber  hand,  melancholia  may  per«Bt  aa  a  se^uel  of  puerperal  rniachief,  or  the 
patient  may  continue  for  weeks  in  a  condition  of  mild  mania  characterised 
by  delusions  of  grandeur. 

3.  Treatment,  Makagement,  and  Progkosis. — These  insanities  are  the 
most  recoverable  of  aH  The  prognoais  depends  upon  the  heredity  of  the 
čase,  stili  more  upon  its  hi8tory  and  e8pecially  upon  the  occurreoce  of 
previouB  attackB,  most  of  ali  upon  the  management  and  treatment  of  the 
patient.  But,  in  any  čase,  70  to  80  per  cent  of  such  cases  recover.  In  the 
acute  puerperal  cases  coUapse  and  death  are  to  be  feared,  while  in  the  other 
varieties  the  fear  is  rather  that  the  patient  will  live  on  into  dementia. 

As  to  treatment,  I  would  emphasise  the  importance  of  prophylaxiB ;  and 
that  comes  to  be  a  question  of  the  management  of  pregnancy  and  of  the 
puerperium.  I  would  remark  that  very  few  such  good  opportunities  occur  to 
the  practitioner  of  earning  the  gratitude  of  his  patient,  as  when  he  success- 
fullj  pilots  a  tender  wonian  of  an  insane  predispoeition  through  the  phjaical 
and  emotional  distresses  of  child-beanng,  and  brings  her  safe  into  a  sane 
*  motherhood.  And  I  would  submit,  with  deference,  that  both  the  general 
practitioner  and  the  professed  obstetrician  might  make  more  of  such 
opportunities.  It  would  be  well  if  the  practitioner,  when  he  has  booked  a 
čase  for  deliverj  at  a  specified  date,  when  he  has  satisfied  himself  as  to  the 
pregnanoj,  when  he  has  learned  the  hiatory  of  previous  conlinements,  if 
any,  and  when  he  hae  approiimatelj  gauged  the  dfameters,  it  would  be  well 
if  he  would  have  minute  regard  to  digestion  and  escretion  in  the  čase,  to 
hygienic  necessities,  and  would  take  reasonable  precautions  to  preclude 
undue   anzietj   and   worry.      Moming  sickness,   for   esample,  uuleaa  it 
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actuallj  threateos  the  patienfs  life,  is  stili  regarded  as  an  incident  hardl7 
worth  notice ;  constipation  seems  to  be  the  rule ;  one  rarely  hears  of  the 
sy9tematio  dieting  of  pregnant  women ;  and  very  few  rules  seera  to  be 
enjoiiied  as  to  tresh  air  and  exercise.  Similarlj,  there  is  no  instruction  of 
the  patient  concerning  the  emotional  and  imaginative  developments  which 
she  niay  expect ;  abe  is  stili  allowed  to  believe  that  "  maternal  inipresalons  " 
may  have  a  serious  effect  upon  her  offapring ;  she  is  not  warned  that 
apprehenaions  and  sillj  siispicions  are  sure  to  arise  in  her  mind,  and  that 
she  is  to  regard  them  as  syinptoms ;  and  but  little  is  done  in  the  čase  of 
illegitinmte  pregnancies  to  moderate  the  rigoure  of  a  too  severe  public 
opinion.  Prophylactic  meaeurea  are  eapecially  called  for  in  these  day8  of 
city  life.  It  might  be  an  esaggeration  to  8ay  that  when  a  voraau  conceives 
she  enters  upon  an  abnormal  state  which  requirea  a  careful  treatment,  as  if 
she  had  incurred  a  disease  of  nine  months'  inception ;  but  it  is  true  that,  as 
vonieo  now  live,  pregnancv  is  a  condition  which  calls  for  a  most  careful 
regulatioa  and  exercise  of  aH  the  bodily  functions,  and  a  corresponding 
attention  to  mental  hygieue.  There  oiight  to  be,  throughout  the  pregnancy 
of  a  nervous  wonian,  a  scrupulous  čare  of  diet,  periodic  inveatigation  into 
the  condition  of  the  alimentary  tract,  the  liver,  the  kidney8,  and  the  skin, 
and  a  syBte matic  mode  of  life  prescribed,  which  will  ensure  much  more  than 
the  usual  amount  of  fresh  air,  and  not  much  lesa  than  the  usual  amount 
of  recuperative  exerci3e.  If  these  precautions  be  taken,  and  dangerous 
developments  corrected,  even  unlikely  cases  wouId  be  safelj  got  through. 
Moreover,  it  is  only  by  some  such  method,  approaching  that  of  the  paternal 
type  of  faniily  doctor,  that  the  signs  of  incipient  uiental  derangement  can 
be  observed  and  a  grave  developnient  obviated. 

If  inHanity  of  a  fairly  pronounced  type  bas  occurred,  the  first  que3tiona 
are  those  of  management — where  to  treat  the  čase,  and  in  what  kind  of 
general  coaditions.  It  goes  vrithout  saving  that  the  patient  must  be  as 
healthily  conditioned  as  possible,  that  she  must  have  as  good  air  and  as  good 
food  as  circumstances  permit.  But  she  must  also  be  carefully  guarded.  If 
her  symptom8  are  aggravated  by  the  life  of  her  bome  she  must  be  removed, 
though  preferably  not  to  an  asylum.  In  any  čase  she  must  have  constant 
companionahip ;  and  if  at  home,  the  companion  must  not  be  one  who  will 
excite  her  jealousy,  either  concerning  her  hushand  or,  if  she  haa  any,  her 
other  children.  She  must  have  long  hours  of  rest  in  bed  in  a  very  airy  and 
bright  roora,  and  she  shonld,  unless  local  conditions  forbid  it,  have  esercise 
in  the  open  air,  bedroom  g}'mnastics,  or  massage. 

In  the  insanity  of  the  puerperiutn,  and  in  that  of  lactation,  the  patient 
should  be  separat^  from  her  child  and  from  her  husband.  Many  puerperal 
cases  lend  themselves  to  home  treatment.  The  conditions  to  be  treated  are 
the  pelvic,  the  disordered  digestion,  and  the  mental  excitability.  Vaginal 
douching  and  uterine  douehing,  when  neces3ary,  should  be  made  ui>e  of  as 
freely  as  if  the  patient  were  not  ins^ne,  and  her  tendency  to  misinterpret 
these  measures  should  be  ignored.  The  mouth  should  be  kept  clean  by  the 
use  of  loild  scrubbing  with  medicated  vaseline,  or  an  antiseptic  wash. 
Food  can  be  administered  by  the  tube,  and  a  little  patience  and  čare  wi]l 
ueually  induce  tolerance  of  it,  eo  that  even  tbe  stomach  may  be  vvashed  out 
without  greatly  disturbing  the  patient.  For  the  muacular  excitement  I 
believb  in  phyBical  restraint — the  packing  of  the  patient  for  periods  when 
she  is  supposed  to  rest  in  blanketa  bound  round  her  trunk  and  liniba,  and 
euclosed  in  a  mattress  tied  round  with  strapsor  sheets,  As  to  sedatives,  it 
is  the  opinion  of  most  that  their  use  is  inadviaable ;  but  that  is  probably 
because  of  the  unBatisfactory  result  of  continued  doses  of  too  small  & 
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quantitr.  Several  houre  of  aleep  may  be  obtained  by  the  rectal  injection 
of  paraldehyde  in  brandy  with  wann  oiL  Begic  witb  a  usual  dose,  but 
repeat  and  increase  it,  after  a  few  houre,  if  the  ByniptoiUB  are  favourable, 
giving  three  or  four  dracbms  in  half  an  ouDce  of  brandy,  alotig  with  the 
oil,  or  with  Boup,  or  peptooised  jelly-  Similarly,  and  as  an  alternative,  if 
the  Btomach  tolerates  liquid  feeding,  give  bromide  in  full  dosea,  woi'kiug  up 
to  a  drachm  every  four  hours  before  the  patient  acquire8  a  tolerance  of  it. 
But  do  not  continue  the  uae  of  a  sedative  for  more  than  thirty-8ix  or  forty- 
eight  hourB. 

For  the  iiiBanity  of  lactation  the  treatment,  again,  is  towardB  oorrecting 
the  phyBical  factors — by  weaning  the  child,  and  building  up  the  depleted 
tissues — removing  the  patient  from  the  home  environment  wbich  has 
exhauBted  her,  and  making  herself,  her  huBband,  and  her  child  safe  from 
her  violent  impulses. 

V.— SARCOMA-DECIDUO-CELLULAKE  OR  DECIDUOMA 
MALIGKUM 

ffiitvrical 178     Diagno»i» 180 

Clinical  Feature»  .  .  ,179      Treatment 1?<0 

Patkological  Analomy  ,  .      179   ^  ifittoffeneiit  ....      181 

On  the  16th  July  1888,  at  a  meeting  of  the  Leipzig  Obstetricat  !'>ociety, 
ProfesBor  Sanger  made  a  communication  upon  "  two  uocommon  cases  of 
abortion  " ;  one  of  these  casee  wae  the  first  recorded  example  of  the  disease 
which  we  have  now  to  eonsider.  Since  then  nearly  100  cases  have 
been  recorded  and  a  considerable  literature  haa  accumulated,  from  which  we 
have  leamed  that  this  disease  differs  3ufiiciently  from  ali  otbere  hitherto 
described  to  Justify  itg  Be{>arate  coneideratlon.  Observera  are  almost 
unanimous  as  to  its  connection  with  pregnaQcy,  its  clinical  features,  patho- 
Ic^cal  appearances,  and  appropriate  treatment,  but  they  differ  in  their 
views  as  to  its  histogenesis. 

The  čase  reported  by  Sanger  was  so  typical  of  the  entire  group  of  recorded 
cases,  that  I  think  a  r^tum^  of  it  will  serve  as  an  introduction  better  than  auy 
mere  definition. 

The  patient  was  a  young  inarried  woman,  aged  twenty-three,  who  aborted  at 
the  eighth  week  in  consequeiice  of  a  fall  from  a  railwAy  carriage.  The  abortion 
wa3  incoinplete,  and  hH?morihaKe  continued  for  tliree  weeks.  In  the  fourth  week 
tlie  discharge  became  fictid,  and  Sanger  was  called  in.  He  fouiid  the  patient  very 
ani^mic,  with  sjniptoms  of  septic  absorption  and  putrefaction  of  the  uterine  con- 
tents.  The  ut«rUB  was  thoroughly  cleared  out,  hfemorrhage  and  discharge  ueasoj, 
iind  the  temperature  becanie  normal :  the  pulse,  however,  continued  to  be  over  100, 
nnd  recovery  wa8  so  slow  that  she  did  not  leave  her  hed  for  five  monthE.  Her 
protracted  conialescence  was  attributed  to  a  soiall  exudatiun  in  tlie  left  para- 
inetriura.  An  enlan^euient  of  tlie  uterua  wft3  also  obsei-ved,  but  wa9  supposed  to 
be  due  to  subinvolution.  She  had  not  loug  left  her  bed  when  she  vas  obliged  to 
return  to  it  again  in  consequence  of  fever  and  pains  in  the  right  hy  noga  stri  um, 
where  a  tumour  as  large  as  a  goose  egg  had  formed  in  the  neighbourhood  of  the 
iliac  crest.  It  wik8  soft  and  tender,  and,  being  bup)H>sed  to  be  an  abscess,  vias 
incised,  but  no  pus  escaped.  It  consisted  of  a  soft  s|X)ngy  substance,  of  which 
about  a  handful  was  renioved,  leaving  a  cavity  at  the  bottom  of  wliich  lav  the 
bare  and  roughened  bone.  On  microscopic  examination  tbis  tissue  showed  l&rge 
multinucleated  round  cells,  with  spindle  cells  and  numerous  apoptexies.  Soim 
after  tbis  operation  pulmonary  Bymptom3  set  in,  with  cough  and  djspntea,  and 
uhe  died  seven  months  from  the  commencement  of  her  illness. 

On  post-mort«m  eicamination  the  uterus  was  found  to  be  infested  with  dark 
purple-red  spongy  nodules  varying  in  size  from  that  of  a  wAlnut  to  that  of  a 
targe  apple.  The  mucous  membrane  wft8  emooth  and  iiowhere  perforated  by  the 
growths;  metaslasea  were  found  in  the  iliac  fossa,  lungs,  diaphragm,  andribš. 
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Tlie  Ie(t  lung  was  comprt;3sed  by  a  liifraatotlioraK  ;  niicroscopic  exatiiination  uf  the 
utorine  tumours  8liowed  numei-ous  apoplexies,  lurge  iiucleiit«(l  i-ound  cells,  and 
cella  reseiiibliiiK  deciduut  gjaiit  ceils,  Euggttsting  the  ideu  that  here  wa9  a  new 
Krowth  o£  tliB  aocidua  belongiiig  to  the  group  sarcoiiiata  which  ha<!  never  before 
been  descrilied. 

Clinical  Features. — The  clinical  featuree  of  this  disease  are  thuB  summed 
up  by  SSDger : — 

1,  A  birtb,  abortion,  or  hydatidiform  mole  followed  by — 

2.  Constaot  or  repeated  hsemorrbagee. 

'6.  After  this,  nad  genemUj  foUonicg  an  exaimnatioti  or  intra-uterine 
man  i  pu  tat  ion,  putrid  diacharges  with  fever. 

4.  IncreaaJHg  size  aod  irregular  shape  of  the  utenis. 

5.  Rapidl7  prc^ressiog  aad  toward8  tbe  close  inteneelj  marked  aiiaemia. 

6.  KecogDisable  metastases  especiallj-  in  the  vagina. 

7.  Cough,  dfspncBa,  bloody  expectoratiOQ,  and  other  Bjmptoms  of 
pu]monary  metastasea  and  heematothorax. 

8.  Rapid  course  of  tbe  diBease,  which  ii8ually  proves  fatal  withiu  six  or 
se  ven  montbs. 

Tbe  firet  point  of  iinportaoce  is  the  connection  of  this  dUease  with  preg- 
nancy ;  in  almost  ali  reeorded  cases  it  has  come  on  after  an  abortion  hydatidi- 
form  mole,  or  very  r8rely  after  delivery  at  term,  la  about  balf  the  eases 
it  has  followed  the  espulsion  of  a  bydatidiform  mole — a  remarkable  fact  of 
miicb  importance  with  regard  to  its  etioli^.  Tbe  eecond  point  is  htemor- 
rhage,  which-  either  continuea  after  the  expul3ioQ  of  the  OTum  or  commences 
Bbortly  afterward8.  In  a  few  cases  it  did  not  occur  for  a  considerable  time, 
and  in  one  recocded  by  Whitridge  Wil]iams  it  wa8  altogether  absent,  tbe 
first  evidence  of  the  disease  being  metastatic  deposits  in  tbe  vagina  and  luags. 
In  the  majority  of  cases,  however,  it  is  the  most  prominent  8ymptom,  so 
that  the  patient  soon  becomes  profouDdly  ansemic.  The  surface  is  pale,  and 
in  places  slightly  cedematous ;  tbe  face  e3pecially  assumes  a  pallid,  icteric, 
cachectic  appearance. 

When  the  tumour  slougbs  the  discharge  becomes  oETenaive  and  septic 
fever  sate  in.  It  is,  tberefore,  of  the  utmoet  importance  to  observe  the 
Btrictest  autiaeptic  precautions  in  dealing  witb  tbese  cases. 

On  physical  esamination  tbe  uteriis  is  found  enlarged,  often  irregular 
in  shape,  and  in  some  cases  the  os  is  sufficiently  dilated  to  admit  a  finger, 
in  whicb  čase  the  growth  may  be  directly  felt. 

The  course  of  the  disease  is  one  of  marked  malignaDCy ;  in  fact,  it  is  tbe 
most  rapidly  fatal  of  ali  malignant  uterine  growtbB,  death  oocurring  from 
heemorrbage,  septic  infection,  or  puImooary  complications  witbiii  a  few 
weeks,  rarely  months,  after  the  first  symptom8  have  been  observed. 

Patkoiogieal  Anatomt/. — The  uterua  is  uBuaIly  found  infested  with  new 
KTOWthB,  varying  in  size  and  colour,  but  generally  of  a  dark  purple-red, 
They  involve  the  muscular  tissue  of  the  uterus,  so  the  peripheral  margin  is 
ill  defined,  and  after  removal  the  uterine  wall  appeare  thinned.  The  growth 
is  soft  and,  where  not  coloured  vrith  blood,  of  a  greyish-red  hue ;  it  clo6ely 
resembles  placental  tissue  in  its  irregular  fissured  surface,  its  fibrous  appear- 
ance on  section,  extreme  vascularity  and  numerous  apoplezies,  but  it  is 
much  softer  and  more  friable,  and  its  uterine  surface  shows  a  remarkable 
teDdency  to  sloiigh. 

Mioro8copicalIy  these  grontbs  are  compoaed  of  a  fibrous  reticulum  pre- 
senting  an  alveolar  and  cavernous  structure  coDtaioing  numerous  apoplexies, 
two  varieties  of  cellular  elements,  and  sometimes  chorionic  villi,  but  no 
glands,  blood-vessels,  or  lympliatics.     The  two  varieties  of  cells  contrast 
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remarkably.  The  one  are  large  individual  cella  varjing  from  round  or 
polygOQal  to  epindle  shape,  the  nuclei  are  large,  and  the  outline  of  their  celi 
protoplaam  is  clearly  de&ned ;  they  renemble  LanghaDB'  cells.  The  others 
are  protoplasmic  maanes  of  variouB  shape  whieh  contain  a  uumber  of 
itTegularly  shaped  nuclei  rich  in  chromatin,  but  with  no  line  of  separation 
between  the  cells,  and  reaeinble  the  Byiicytial  layer  which  forma  the  super- 
ficial  covering  of  the  chorionic  villi.  Both  varieties  of  elementa  8how  a 
marked  tendencj  to  retraetioD  of  their  protoplasm  and  vacuolabion ;  mitotic 
figurea  are  frequently  observed  in  the  cells,  but  nowhere  in  the  protoplasmic 


Metastases  are  generally  found  in  the  vagina,  lungs,  and  other  parts, 
and,  ae  a  rule,  preeent  the  same  appearances  as  the  primarj  diaease ;  but 
Pick  and  Schniorl  have  Bhown  that  metaatatic  growths  are  not  Blways 
maligoant,  and  also  that  there  have  .been  cases  in  which  tjpical  chorio- 
epitheliomatous  growthB  have  been  found  in  the  vagina,  lungB,  liver,  and 
other  placeB,  causing  the  death  of  the  patient,  and  yet  no  primary  uterine 
growthB  conid  l)e  discovered  (Schmorl,  Šchl^enhaufer,  Schmidt). 

Metaatases  in  connection  with  auch  a  mal^nant  diseaBe  of  the  uterus 
is  easily  understood,  but  the  occurrence  of  chorio-epitheliomatoUB  growth8 
iu  the  vagina  and  el8ewhere  with  a  healthy  uterus  is  not  so  readily 
explained.  Schmorl,  Kosaman,  and  J.  Nusmanu  supposed  that  there  must 
have  been  a  primary  malignant  disease  of  the  ovum  which  ca  used 
metastases,  and  wa8  eub8equently  expelled  vvitbout  infecting  the  uterus, 
but  Fick  and  Gottechalk  considered  thia  most  unlikelv,  and  thought  that 
more  probably  the  metaataaea  weTe  originally  of  a  beuign  nature,  but 
afterward8  underwent  malignant  degeneration.  Schmidt  considera  that 
this  hjpothesis  ia  home  out  by  the  length  of  time  that  intervened  between 
delivery  and  the  appearauce  of  the  vaginal  growtha,  viz.  in  Schmorrs  čase, 
eighteen  weeka  after  deliTery  at  term — in  Schlagenhaufer'B,  nine  months 
after  an  incomplet«  abortion — and  in  his  own  čase,  three  montha  after 
expulsion  of  a  hydatidifonn  mole. 

Biaijnosis. — An  ear1y  diagnoais  ia  of  vital  importance,  and  fortunately 
it  iB  not  difficult  provided  careful  clinioal  and  microscopic  attention  be 
devoted  to  it.  When  hfemorrhage  occura  after  au  ahortioa  or  molar 
pi-egnancy  the  uterua  should  alwayB  be  thoroughly  evacuated  by  the 
finger  and  curette,  so  that  one  can  be  certain  that  everything  has  been 
renioved  and  a  smooth  aurface  left.  If  after  this  hfemorrhage  recure, 
and  a  second  evacuation  revealB  u  quantity  of  aoft  friable  tiaaue,  the 
čase  ia  certainly  not  one  of  simple  abortion,  and  ia  in  ali  prohability 
one  of  deciduoma ;  one  must,  however,  be  certain  that  the  firet  curetting 
waB  thorough  and  complete.  The  size  and  eha})e  of  the  uterus  varies, 
but  iB  never  below  the  normal,  and  eniargement  of  the  organ  after 
discharge  of  the  ovum  ia  of  much  diagnoatic  value.  The  oe  ia  often 
Butticie[itly  open  to  admit  the  finger,  but  may  reqaire  artiticial  dilatation. 
Soft  massea  of  friable  material  resembling  placenta  are  then  discovered,  and 
portions  removed  by  the  curette  ahould  alw8ys  be  aubmitted  to  microscopic 
examination. 

Treatment. — Total  estirpation  is  the  only  method  of  treatment  which 
has  bitherto  yietded  any  benefit,  and  it  is  of  the  utmost  importanee 
that  this  operatioD  should  be  performed  at  the  earliest  poesible  time 
before  the  patient  haa  become  enhausted  by  hfemorrhage,  and  before 
putrefaction  sets  in  or  metaatasea  have  occurred.  It  must  not,  however,  be 
regarded  as  hopeleaa,  even  under  Buch  unfavourable  conditiona,  for  caees 
have  been  reported  by  Chrobak  and  Von  Franke,  where  in  spite  of  evidences 
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of  pulmonaij  embolima,  as  ahown  bj  blood;^  expeot>oratioii  and  other 
simptoma,  recoTery  has  foUowed  operation.  Loimberg-Maonheimer  Baw 
numerous  metastases  in  the  cerviz,  introitua  vagina;,  aud  vagina,  yet  the 
patient  had  no  return  for  eighteen  mooths  after  operation.  Cazin  fouod  a 
inetaatasiB  in  the  ovarj ;  thiee  jeara  after  the  operation  ahe  was  well. 
Schauta  extirpated  a  metaatatic  growth  from  the  vagina  along  with  the 
uterus ;  at  the  tirne  of  publication  tbere  had  been  no  teturn.  Schl^en- 
haufer  and  Schmidt  have  reported  enrea  after  the  extirpatioa  of  vaginal 
growthB  onl^ — the  healthj  uterus  being  left. 

Sistogenesis. — Accordlng  to  most  observera,  this  disease  is  alwayB  con- 
nected  with  and  is  probablj  due  to  pregnancy.  The  only  dissentienta  from 
this  view  were  Drs.  Eden  and  Kanthack,  who  stated  at  the  meeting  of  the 
London  Obstfitrical  Societj,  in  the  discussion  on  Dr.  Herbert  Spencer'8  čase, 
that  the  microacopic  appearances  were  iu  no  way  peculiar,  but  similar  to  those 
found  in  sarcomata  in  other  phices,  and  that  in  some  of  the  caaes  pregnancj 
^as  doubtfuL  In  the  discussion  which  foI]owed  Dr.  Haultain'8  communi- 
cation  to  the  British  GynjBcol(^cal  Society,  however.  Dr.  Eden  Btated  that 
he  wa8  per8onally  in  fuU  agreement  with  the  view8  of  J.  Veit  in  the 
Eandimch  der  G^TUtekologie  that  the  disease  wa8  a  sarcoma  modified  by  the 
oecurrence  of  pregnancj.  We  may,  therefore,  assnme  as  generany  accepted 
that  the  diseaiie  is  in  some  way  due  to  pregnancy.  In  order  to  understand 
the  conflicting  viewH  as  to  its  origin  we  must  briefiy  recall  the  Dormal' 
condition  of  the  tissuea  which  it  affects.  The  placental  villi  consist  of  a 
etroma  covered  by  two  layers  of  epithclium,  an  innor  called  Langbans'  layer, 
composed  of  individual  cells  with  a  distiuct  celi  wall,  aud  au  outer  formed 
of  protoplasmic  masses  without  any  line  of  demarcatiou,  termed  the 
8yncytium-  Tbeae  villi  penetrate  the  decidua  serotina  and  maternal  blood- 
vessels  formiug  the  pUcenta. 

No*  the  disease  which  we  ai-e  coiiBidering  hus  been  Bupposed  bj-  diflei-ent 
obeen-ersU)  originale  from  each  of  these  structures,  and  hence  the  varyingnomen- 
clature.  Thus  Sanger  believes  that  it  originated  in  the  decidua,  and  he  gave  it  nt 
Krst  the  name  of  deciduonia  malignura,  but  aubsequentl^  he  preferred  to  call  it 
sarcoma-deciduo-cellulare,  because  he  believed  that  it  originated  in  the  cellular 
lnyer  of  that  membrane  after  it  had  been  altered  by  pregnancy.  Gottscliaik 
beheved  that  it  originated  in  a  čase  described  by  him  in  the  stroroa  of  the  villi. 
Marchand,  Oebhara,  and  Haultain  attributed  its  origin  to  the  epitheliuni  covering 

" iii  Whitridge  Wi!liaiiis  to  the  outer  lajer  or  ayncytiuui  only,  and  lermed 

ma    syncytiale,    chorion    epithelioma,    or    hlastoma-deciduo-chorion- 


cellulare. 

These  authorities  niay,  therefore,  be  dividod  into  tbose  who  liold  that  the 
diseoite  is  a  sai-coiiia  and  tliose  who  regard  it  as  a  cnrcinoma.  Sanger  regarded  it 
as  a  sarcoma  of  tlie  cellular  layer  of  the  decidua  because  of  the  Hiniilarity  of  struc- 
ture  in  lioth,  the  size  and  uhape  of  the  cells,  and  the  presence  of  a  reticulum,  the 
only  diflerence  being  that  in  the  pathnlogical  cells  the  nuciei  were  larger  and  the 
siirrounding  protoplasmic  ring  narrover.  He  rejected  Veits  tlieory  that  the 
disease  was  due  u>  tlie  nioditication  of  a  pre-existing  sarcoma,  because  no  čase  had 
)>een  recurded  of  theimplantationof  anovura  upon  a  sarcouiatoua  or  carciuomatous 
endomctriiim  ;  and  he  bplieved  that  his  claim  to  the  growth  being  diflerent  from 
ali  otliera  hitherto  described.  stood  or  fell  with  its  origin  duriiig  pregnancy.  Veit, 
however,  in  the  newly  publiiilied  Naiu/liar/i  der  (!j/rinel-olo<fie  stili  maintaina  that 
the  sarcoma  precedes  the  pregnancv  and  is  modified  by  it.  Ue  admits  that  no 
čase  has  been  recorded  of  the  implantatiou  of  an  ovum  upoii  a  carcjiiomatoua 
endoiuetrium,  but  in  n od ular  sarcoma  the  membrane  rese mbles  that  in  myomatous 
uteri :  and  that  as  pregnancy  occunt  in  the  one,  so  it  may  aisu  iu  the  other.  He 
considers  tliat  it  is  impossible  to  regard  ali  the  protoplasmic  masses  as  true 
syncytiura  derited  from  the  outer  layer  of  the  villi,  but  ratlier,  as  it  has  been 
a[iown,  that  in  nurnial  pregnancy  other  cells,  sucli  as  the  epithelium  of  the  lining 
membrane  of  the  uterus,  aud  especially  of  its  glands,  often  take  on  a  syncytial 
form,  and  therefore  syncytium  in  the  wid«r  sense  cannot  he  regarded  as  a  distinct 
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tiasue,  but  os  a  stage  in  tlie  developmi^Dt  of  certain  cells.  So  a  sarcoma  may 
under  tlie  influeDce  of  pregnane^  come  tO  resemble  syncytium  ;  and  sioce  ftbtal 
elements  are  not  always  found  in  these  cases,  tliey  cannot  be  roBarded  as  the 
chief  cliaracteristic  ;  but  as  masses  resembling  syncytiuni  are  the  nile,  the  disi^ase 
should  be  regarded  as  a  proceas  in  which  under  the  influence  of  preg(iaucy  certain 
ceils  take  on  a  syncytiftl  character.  Hydatidiforni  moles  so  fr»K|ueMtly  associated 
with  deciduoma  are  not  the  cause  but  the  result  of  uterine  diseaKe  ;  and  vegarding 
deoiduoma  in  a  siniilar  inaonei',  the  primary  disease  is  to  be  soug)it  for  in  the 
uterus. 

In  fibro-sarcomata  the  uterine  mucous  membrane  is  in  a  condJtion  reserabling 
that  in  niyomata,  in  which  pregnancy  often  occure,  and  so  it  may  in  sarcomata ; 
but  under  the  intJuence  of  pregnancy  the  ^wth  undergoes  changes,  and  its  cells  . 
assunie  a  Eyncytial  character.  Under  the  influence  of  the  growth,  pregiiancj  niay 
be  disturbed  or  ended,  a  hydatidifoi-m  mole  develop,  or  it  may  go  to  term,  At  the 
birth  the  entire  ovum  mav  be  expelled,  or  a  villus  or  villous  epithdium  retained 
growinto  the  veins  and  be  carned  into  the  circulation,  eausing  inetastases ;  in 
either  časa  the  tumour  goes  on  Krowing  and  leads  to  a  fatal  terroination.  The 
disease  reniains  the  same,  whether  it  does  or  does  not  contain  fiBtal  elements,  tlie 
latter  being  accidental.  The  essentials  are  the  original  uteHne  disease  and  the 
occurrence  of  pregnancj,  under  the  influence  of  wliich  tlie  syncytiai  changes  in 
the  growth  occur. 

Gottschalk,  in  1892,  described  a  čase  in  which  the  strom«  of  the  vilji  viaa  changed 
into  a  Btructure  formed  entirely  of  lavge  polvmorphous  cells,  whose  ej)itheTiaI 
covering  showed  a  remarkable  proliferation ;  ne  regai-ded  the  diaease  as  a  sar- 
coma,  and  believed  that  it  originated  in  the  stronia  of  the  viUi.  This  čase  waB 
the  tirst  in  which  the  disease  was  diagnosed  and  the  uterus  CKtirpated  during 
the_patient's  life. 

The  majority  of  pathologists  regard  this  disease  as  of  epithelial  origin,  and  there- 
fore  a  carcinoma  ;  foremost  amongst  whom  is  Maroliand,  whose  writings  have  done 
much  to  elucidat«  its  pathoiogy,  and  especially  its  connection  witli  hvdatidiform 
mole.  In  an  elaborate  paper,  beautifully  illustrated,  v/lnch  he  read  before  the 
British  GvnKcoIogical  Society  in  June  1899,  Dr.  Haultain  warraly  advocated 
Marchands  views,  and  stated  that  tlie  chain  of  evidence  in  favour  of  this  new 
growth  being  of  epithelial  origin  had  to  his  mind  no  weak  link.  The  structural 
appearances,  the  physiologicar  prototype  of  the  young  villi,  and  the  interusting 
association  with  myxoma  of  the  chorion  which  it  closeTy  reseubles  anaton]ically 
phyBiologically,  and  pathologicallj,  ali  serve  to  prove  that  it  is  of  epithelial 
origin. 

It  would  be  impossible  m  the  present  state  of  our  knowledge  to  Bay  wbich  of 
these  viewB  is  the  correct  one. 
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ISTRODUCTOBV. — The  older  phjsiciana  placed  gieat  reliance  upon  the  sea- 
aation  comuiimicated  to  the  tinger  by  the  pulse.  The  Arabian  and  Moonsh 
physician8  recognised  its  importance,  aod  our  Celestial  brethren  preteoded 
to  be  able  to  distinguiah  iipwards  of  three  thousand  varietiea  of  pulse.  The 
'  Chinese  even  profesaed  their  abilitj  to  distinguish  the  8ex  of  the  fcetus  in 
ulero  bj"  feeling  the  pulae  of  the  mother. 

Before  the  introductioii  of  the  clioical  thermometer  the  value  of  the 
pulae  in  diagnoaia  and  prognosis  was  fully  appreciated,  and  at  the  preseot 
day  its  examiaatioti  ia  even  more  iustructive,  becaiise  the  informatioD 
obtained  can  ofteu  be  usefull^  compared  with  the  temperature. 

In  the  present  article  it  is  propoeed  to  consider  eome  aspects  of  the 
subject  which  maj"  prove  of  iiiterest  and  value  to  the  general  practitioner. 

It  is  a  good  rule  to  always  make  a  point  of  feeling  both  radial  puleea  The 
superficialia  volx  branch  may  sometimes  become  the  main  trunk  of  the  radial 
artery,  and  then  the  greateat  pulaation  will  be  found  over  the  doreal  aspect 
of  the  thumb.  When  this  abnormality  existB  there  is  a  very  feeble  pulse 
in  the  usual  situatioa,  and  this  may  mislead  the  unwary.  A  real  difference 
in  the  radial  pulse  of  the  two  sidea  may  suggest  the  presence  of  an  aneuryBni 
or  intra-thoracic  tumour. 

The  Examination  or  the  Pulse  by  the  Finger. — There  are  a  number 
of  charaeters  in  the  pulse  which  can  be  appreciated  qutte  well  without 
apparatus — others  require  instrumental  investigation.  When  the  radial 
pulae  is  felt,  the  phjsician  firat  of  ali  takea  note  of  its  frequency.  But  its 
character  is  of  much  greater  significance.  Thus  the  finger  must  tij  to 
gauge  the  volume  of  each  pulse  wave,  whether  it  is  large  or  small,  and  it  is 
also  important  to  form  an  impression  as  to  the  manner  in  whicb  the  artery 
is  fiUed  by  the  ventricular  ayatole,  whether  quickly  or  slowly,  and  how  the 
vesael  wall  coUapses  alter  impinging  against  the  finger.  In  addition,  an 
estimate  should  be  made  of  the  comprembUity  of  the  pulse  beneath  the 
finget — vhether  it  ia  sofl  or  bard. 

The  rhi/tlim  of  the  puUe  must  alway8  be  noted,  whether  it  ia  regular  or 
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irregular,  and  also  the  ckaracler  o/  IJte  arterial  valls,  whether  thej'  are 
thickeoed,  atheromatous,  or  uudulf  contracted. 

Fkequescy  of  the  Pulse 

The  frequency  of  the  pulse  maj'  be  atfected  by  many  coaditions  which, 
either  directij-  or  indirectly,  act  upon  the  heart.  To  refer  briefly  to  the 
direct  causes  which  may  influeace  the  heart'B  action,  meDtion  may  be  made 
of  the  State  of  dieteosion  of  the  ventricles.  If  the  heart  in  well  fiUed  it 
contracta  better,  though  this  is  aleo  dctenuiDed  partly  hy  the  state  of  the 
arterial  resistance  ah«^,  The  frequencj'  of  the  heart-beat  is  cloaely  related 
to  the  condition  of  the  arteries — dilatation  of  the  veesels  eaiises  quickeiuiig 
of  the  heart,  while  their  contractiOD  may  lead  to  marked  8lowiDg. 

The  rate  of  the  beat  is  also  aflected  in  a  striking  nianner — increased  or 
8lowed — by  the  character  and  quantity  of  the  blood  aupplied  to  the  heart 
uiuacle  through  the  coroaary  arteries.  It  is  highly  ioiporUnt  to  bear  thia  in 
mlad,  for  the  myocardiuui  niay  suffer  both  frout  the  effects  of  various  tosins 
carried  to  it  in  the  blood  current,  and  also  from  a  simple  deticiency  of  blood. 
Ab  is  weU  known,  the  heart  luuscle  mdy  be  profoundly  afiected  by  the  tosins 
of  many  of  the  apecitic  fevers,  by  auiemia,  Brighfs  diBease,  gout,  pluinbiBui, 
alcohol,  etc. ;  and,  in  pneumonia,  muscle  failure  of  the  heart  uiay  result  froui 
the  greatly  lowered  blood  preasure,  whieh  interferes  with  the  adequate  blood 
supply  to  the  cardiac  walk  through  the  coronary  arteries. 

Temperature  may  directly  affect  the  heart'3  action.  A  poiiltice  applied 
to  the  precordial  region  quickenB  the  beat ;  an  ice-bag  slovvs  it.  The  heart 
niay,  in  a  similar  manner,  be  directly  accelerated  by  the  presence  of  hot 
liquids  ia  the  atomach,  and  also,  perhaps,  from  direct  pressure  due  to  a 
distended  stomach. 

Lastly,  among  direct  causes  are  the  intluences  eserted  over  the  lieart  by 
the  vagus  and  8ympathetic  nerves. 

There  are  a  large  number  of  imUrecl  causes  which  affect  the  frequency 
of  the  pulse.  ^ 

^MusGular  exercise  is  oue  of  the  most  conspicuous  causes  of  increased 
pulse  frequency.  In  some  people  the  frequency  niay  increase  by  50  beats 
per  minute  with  the  exertion  of  runniog  to  c»tcli  a  train.  Violent  dumb- 
bell  exerGiBe  will  produce  the  same  reault.  The  pulse-rate  quickly  returns 
to  the  normal  in  healthy  pei'son8  after  exercise,  unless  the  active  movemeote 
ha  ve  been  long  continued. 

The  taking  of  food  and  drlnk — apart  from  stimulants — accelerates  the 
pulae.  Hot  water,  or  more  especially  hot  whiBky-and-water,  quickens  the 
pulse,  but  a  large  draught  of  aDy  cold  liquid  mav  slovr  it.  It  is  iDterestiug 
to  note  that  quite  apart  from  the  taking  of  food  and  drink,  the  movemeuts 
of  mastication,  sucking,  and  8WttIIowing  produce  a  marked  increase  in  the 
pulae-rate.  Kronecker  has  showD  that  the  act  of  Bwallowing  seems  to 
remove  entirely  the  inhibitory  action  of  the  vagus  upon  the  heart  for  the 
tirne  being,  and,  according  to  Ilrunton,  a  glass  of  water  8lowly  sipped  may 
quicken  the  pulse-rate  from  68  to  92  beats  per  minute. 

Mental  conditions  and  ^'ariou8  emotional  states  affect  the  pulse-rate  verv 
conaiderably,  either  temporariIy,  «.y.  when  a  healthy  individual  ia  being 
examined  for  life  insurauce,  or  more  permauently,  in  persons  who  have 
sustained  some  severe  shock  to  the  nervoua  system,  as  from  fright  or  grief 

'  For  a  Tuli  and  coiinecled  account  of  tlie  pulse  aa  it  is  alTeutod  by  age,  sei,  jiosture, 
excrrise,  food,  atid  oLlier  itaturul  causes.  tlie  reader  is  refvn-cd  to  an  alticlu  by  Dr.  Gny  in 
Todda  Cijclopirdia  of  Anatoma  aiid  Pkysiulvjy,  vol.  iv.,  1847-49. 
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The  temperature  of  the  akin  iodirecti^  modifies  the  pulse  frequency  in 
a  reflex  maBiier.  The  left  ventricle  responds  very  precisely  to  the  oall  of 
the  periphfiral  tissues  for  more  blood.  Tbua  in  a  heated  room  the  peripheral 
veasels  dilate,  aad  the  ventricle  responds  bj"  beating  more  quickly ;  if  they 
cootract,  as  bappens  in  a  cold  atmoaphere,  the  heart-beat  becomea  leas 
frequeQt.  Clotbing,  by  8upplying  warmth,  increaaes  the  rate  of  the  pulse ; 
exposure  of  the  naked  body  to  the  cold  aii  slovva  it.  The  pulae-rate  is 
found  to  increaae  in  tropical  climates,  aud  is  dimtniahed  io  the  Arctic 
tegioDS. 

The  posilion  of  the  .body  is  an  important  inatter  with  regard  to  pulse 
frequency.  In  reoumbeDcy  the  rate  may  become  much  8lower  than  normal, 
and  when  a  child  is  kept  in  bed  for  a  considerable  period  the  pulse  inay 
become  remarkably  slow  aod  irregular.  The  same  condition  is  found  in 
children  duriug  sleep.  The  heart-beat  varies  a  good  deal  according  to  the 
tirne  of  day.  Its  action  is  8loweBt  very  early  in  the  mornitig,  between  two 
and  four  o"clock — this  is  the  time  when  ali  the  vital  functions  are  at  their 
lowest.  It  rises  up  to  its  maximum  about  ten  or  eleven  in  the  morniug, 
then  oomes  down,  hut  rises  again  between  two  and  thiee  o'clock  in  the 
afternoOD,  then  keeps  Bteadily  going  down  again.  Tbia  is  the  legulor 
rliythmic  way  of  the  heart. 

Change  of  poaition  of  the  body — t.g.  from  the  sitting  to  the  erect 
posture — markedly  affects  the  pulse-rate  even  in  healthy  pereona,  hut  the 
eHoct  is  not  the  same  at  ali  perioda  of  the  day.  The  greateat  average 
difference  occurs  before  noon.  An  increaae  of  not  more  than  5  to  10  beats 
per  minute  is  normal,  and  may  be  takeu  aa  evidence  that  the  heart  muacie 
is  in  good. condition,  and  that  it  ia  capable  of  reaponding  adequately  to  a 
eall  for  increased  work  should  it  be  demanded.  Many  conditions,  however, 
may  lead  to  a  contraction  of  what  Mackenzie  has  called  the  "  field  of 
response "  of  the  heart,  and  then  the  change  of  frequency  between  the 
sitting  and  erect  posltions  may  reacb  30  to  50  beats  pet  minute.  In 
people  of  nervoua  temperament,  and  particularly  in  women,  the  pulae-beat 
may  become  exceedingly  rapid  on  the  slighteat  emotion  or  exertion.  But 
for  the  same  frequency  of  pulse,  the  effect  of  change  of  posture  in  the  male 
is  more  than  twice  as  great  as  ia  the  female.  The  difference  ia  atill  more 
8trongly  marked  in  early  youth.  During  pregDaDcy  the  tendency  to 
abnormally  rapid  action  of  the  heart  on  change  of  posture,  or  with  moderate 
exerciBe,  ia  sometimea  very  evident,  and  would  aeem  to  indlcate  that  if  true 
hypertrophy  of  the  heart  haa  occurred  it  is  oertainly  not  of  s  compenBatory 
nature  (Figa  1  and  2).  This  condition  ia  U8ually  a  temporary  one,  but 
Bometimes,  after  severa!  pregnancies  in  rapid  succession,  the  heart  may  be 
left  with  a  permanently  contracted  field  of  response. 

ryrexia  tends  to  heutraliae,  and  debility  to  exaggerate,  this  postural 
variation  in  the  pulse-rate. 

Age  may  be  added  as  a  cause  which  influences  the  frequency  of  the 
pulae.  Thus  during  the  firat  few  weeka  of  Ufe  a  pulse-rate  varying  from 
120  to  150  may  be  regarded  as  normaL  At  this  age  jKiature  seems  to  have 
little  etfect  in  modifying  the  rate.  During  the  second  year  of  life  the 
rapidity  of  the  pulse  falls  from  120  to  100  beats  per  minute.  From  the 
third  year  to  puberty  there  ia  stili  a  notable  diminution  in  the  pulse-rate, 
and  after  that  it  remains  pretty  coostant  till  the  age  of  8ixty  is  reached. 
Then  a  quickeniug  may  commence  which  is  often  proportionate  to  the 
degree  of  arterial  degeneration,  and  which  depends  also  on  the  condition  of 
the  myocardium. 

The  pulae  frequeDcy  varies  with  the  8ex  of  the  individual,  and  is  greater 
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in  womeu  than  ia  men.  Stili,  a  tali  tvoman  may  have  a  slower  pulse  than 
a  amall  man — the  larger  the  frame  the  8lower  the  pulse  aa  a  rule.  The 
normal  frequency  in  healthy  people  may  vary  very  greatly,  and  constaot 
rates  of  40  and  100  have  beon  not«d  in  people  apparently  free  from  disease. 
Significanee  of  Frequ€ncy  of  the  Pulse.  —  Mere  frequeacy  of  the 
pulae,  without  regard  to  the  atate  of  the  temperature  or  respiration,  niay 
have  great  significanee,  if  it  is  eoDStaDtly  beyond  what  one  recoguises  as 
normat.  In  uncompeasated  valvular  disease  the  pulse  is  abnormally  rapid 
even  whea  the  patient  is  recumbent.  This  ie  also  the  čase  in  ali  forme  of 
myocarditis,  eapeeially  where  the  heart  muscle  haa  suffered  from  eacess  of 
alcohol,  or  from  other  toxic  influencea.  The  same  condition  of  matters  may 
follow  overstrain,  e.g.  the  "  soldier's  heart,"  and  the  so-called  irritable  heart. 
Iq  ueurasthenia,  both  in  men  and  women,  the  pulse  is  sometimes  perBiBt- 
ently  rapid,  and  is  almost  alway3  very  soft.  In  esophthalmic  goitre  the 
remarkable  dilatation  of  the  arterioles  ali  over  the  body  leads  to  greatly 
diminished  periphei'al  rasistance,  and  this  may  partly  explain  the  abnoriQally 
rapid  heart-beat.  In  puerperal  in8anity  there  may  be  much  prognoatic 
significanee  in  the  pulse-rate  alone.     Should  a  woman  become  maniacal  a 


few  day8  after  delivery,  vvithont  the  pulse  being  greatly  increased  in 
frequency,  there  is  little  or  no  danger  to  her  life,  uluiough  she  may  lose  her 
reaeon,  A  pulse  of  120  to  150  at  the  onset  of  any  form  of  puerperal 
mania  is  of  almost  invariably  fatal  significanee. 

A  pulse  ranging  above  110,  in  a  person  older  than  twenty-five  year8,  of 
the  male  Bex,  and  not  of  nervous  temperament,  is,  according  to  Copland,  not 
without  risk ;  the  amount  of  risk  will  depend  on  concomitant  circum- 
Btances.  A  pulse  which  is  constantIy  of  this  rate  may,  under  these  condi- 
tions,  be  suggestive  of  latont  tuberculosis. 

Unusual  8lownes8  of  the  pulse  may  also  attract  attention  to  some  morbid 
condition.  A  pulae  of  50  or  60  or  less  may  be  normal  to  certain  persons, 
and  sometimes  this  feature  belongs  to  several  members  of  a  family.  The 
normal  slow  pulse  ia  generally  associated  with  a  high  arterial  blood  ptessure, 
and  the  gouty  diathesis  inay  be  the  underlying  cause.  Those  who  are 
aubject  to  gout,  hovvever,  may  have  a  pulse  of  high  frequency. 

Presaure  on  the  brain  may  cause  remarkable  slowing  of  the  pulae, 
especially  when  it  aff^cta  the  baaal  portions.  Intense  pain,  e.g.  that  dne 
to  gall-atones,  will  often  alovv  the  pulse,  and  the  blood  pressure  niay  be 
taised  temporarily.  Stokes  lias  noted  that  in  some  oases  of  jjericarditis  the 
frequency  of  the  pulse  is  diminished  at  the  commencemeut  of  the  diseaee. 
Structural  lesions  of  the  heart — fatty  heart — maj"  also  give  rise  to  very  ex- 
treme  atates  of  slovvnesa.  Then  there  are  many  toxt£mic  conditiona  which  lead 
to  a  8lowing  of  the  pulse-rate.  On  the  invasion  of  certain  speciiic  fevers,  and 
sometimes  alao  before  death  in  theae  cases,  the  pulse  may  become  greatly 
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diminiahed  in  frequency.  In  Bright'B  diaeaee  the  increaeed  arteiial  pieasure, 
wbich  is  excited  by  toxic  infliience,  generallj  retards  the  heart'B  action ;  and 
in  jsundice  nkarked  BlowiDg  of  the  puUe  may  cxx:ur.  In  children  auffering 
from  simple  catarrhal  jaundice,  liowever,  the  pulse-rate  does  not  often  seeni 
to  be  affeoted  in  thia  way.  During  pTegnancy  there  maf  sometiines  be  a 
sloning  of  the  piilse  in  the  recumbent  posture,  but  the  acceleratiou  cauaed 
by  aasuming  the  erect  poeition  is  great«r  than  it  is  under  normal  conditions. 
There  is  a  tossemia  in  pregnane^,  and  the  rate  of  the  pulse,  in  the  sense 
that  it  retiects,  more  or  lesa,  the  state  of  the  blood  pressure,  is  of  some  value 
as  a  Bjmptom.  The  writer  has  made  some  observations  on  ttiis  mattar,  and 
believes  that  it  is  unusual  to  find  either  marked  slowing  of  the  pulse,  or 
evea  much  increaae  in  arterial  blood  pressure,  during  the  course  of  normal 
pregnaocj.  One  might  go  the  length  of  saying  that  the  appearance  of  a 
strikingly  slow  pulse  towardB  the  end  of  gestation,  if  it  persists  for  any 
length  of  tiuie,  forebodes  danger.  Examination  of  the  urine  may  show  that 
it  is  both  8canty  and  albuminoua,  but  the  abnormal  8lowne68  of  the  pulse 
may  prec^de  the  changes  in  the  urine.  For  several  weeks  before  the  onset 
of  eclampsia  this  pulse  feature  may  be  the  only  noteworthy  8ymptom. 

After  the  coiupletion  of  the  third  etage  of  labour  there  is  generally  a 
marked  fall  in  pulae-rate.  The  pulse  may  then  become  8lower  than  that 
which  is  normal  to  the  individual. 

The  pulse  in  children  and  also  in  young  adults  during  convalescence 
from  acute  disease  generally  beeomes  very  8low,  and  the  individual  beats  are 
of  UDequal  duration.  The  peculiar  halting  character  of  this  sIow  pulse  is 
perhape  specially  well  developed  after  the  subsidence  of  the  fever  in  cases  of 
acute  nephritis.  It  is  also  8trikingly  noticeable  some  dayB  after  the  crisis  of 
acute  pueumonia,  and  may  be  legarded  as  a  characteriatic  post-febrile  feature 
of  the  pulse  in  children.  In  chudren  who  are  apparently  convalescent  from 
diphtheria  the  pulse  may  Bometimes  become  exceBsiTely  b1ow  and  feeble,  and 
heart  failure  from  paralyBi8  of  the  organ  may  then  be  imminent.  Weber 
States  that  the  pulse  may  fall  to  28  beats  per  minute  or  even  lower  in  these 
cases.  In  sclerema  of  the  new-born  infant  the  pulse  may  fall  cs  lo\v  as  60 
per  minute. 

Signi/icajtce  o/  the  Ptdse-rate  vlken  tn  Cuntradiction  to  the  'Tempera- 
ture or  Respiration. — It  is  always  well  to  make  a  comparison  of  the  pulae- 
frequency  with  the  temperature  chart,  as  this  will  sometimes  lead  to  important 
conclusions.  The  significance  of  an  elevated  temperature  without  a  corre- 
sponding  increaee  in  pulse-rate  is  of  varied  importance.  In  enteric  fever  the 
pulse  is  commonly  between  80  and  100,  when  the  temperature  is  considerably 
raised.  Tliia  is  to  be  regarded  as  a  favourable  sign.  It  is  probable  that  a 
special  toxic  substance  circulating  in  the  blood  is  responsible  for  the  relative 
slovmess  of  the  heart,  and  the  combination  is  sometimes  suj^stive  from  a 
diagnostic  point  of  view.  In  the  earlT  stages  of  intluenza  the  same  thing 
may  be  observed,  and  is  of  little  moment,  but  occurring  in  the  later  stages 
it  IS  a  aymptom  of  bad  omeu.  In  theumatic  fever  it  sometimea  happena 
that  8  rapidly  increasing  temperature  is  not  accompanied  by  a  correspond- 
ing  quickening  of  the  pulse,  and  there  may  be  delirium.  Such  a  condition 
of  matters  would  lead  one  to  give  a  prognosis  of  the  utmoat  gravity, 
Mention  may  here  be  niade  of  a  apecial  cireulatory  feature  in  yellow  fever, 
where  there  is  a  Blowiog  of  the  pulae  with  a  8teady  or  even  riaing  tempera- 
ture^ Thia  peculiarity  ia  believed  to  be  of  some  value  in  the  djagnosis  of 
the  disease,  but  seema  to  have  no  special  prognostic  im)>ort  In  cases  of 
cerebral  compression  from  any  cause,  e.g.  tubercular  meningitis,  the  pulse  is 
often  unuaually  8low,  and  also  irregular  in  rhythm.     In  cases  of  intracranial 
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tutuour  and  tubercular  meningitis  the  mere  BlowQeBa  bas  little  diagnostic 
importance — the  chief  significance  Ues  in  the  fact  that  this  feature  co-exiBte 
with  marked  elevatioo  ol'  the  temperature.  The  cootracted  condition  of  the 
radial  artery  is  a  poiot  of  great  importance  in  these  cases. 

While  discuesing  the  value  of  pulse  ejmptoms,  brief  reference  may  be 
made  to  some  of  the  conditions  in  which  the  pulse-rate  is  greatly  accelersted 
without  a  corresponding  rise  of  temperature. 

Thus,  at  the  commencement  of  scarlet  fever  a  pulse  of  140  to  150  laaj 
be  fonnd  when  the  other  Bymptoma  are  inaignificant.  This  is  alway8 
Bu^estive,  for  the  toxin  of  tlie  disease,  in  atriking  contrast  to  that  of 
enteric  fever,  leada  to  a  great  acceleration  of  the  heart-beat.  The  eitra- 
ordinary  acceleration  of  the  pulse  towardB  the  close  of  tubercular  meningitis 
is  also  noteworthy.  In  acute  pneumonia  an  extremely  rapid  pulse  at  the 
onset,  especiallj  if  it  be  notably  soft,  is  almost  always  a  fatal  sign,  even 
thougb  the  estent  of  lung  involved  is  not  large.  It  may  tndicate  that  the 
cardiac  musele  bas  been  coinpletely  dJaabled  by  the  iiiitial  virulence  uf  the 
toxin.  When  the  pulse  per8istently  increases  iu  rate  and  becomes  softer 
towarda  the  end  of  the  disease,  the  prognosis  is  invariably  bad.  In 
pulmonary  phthisis,  without  marketl  pyrexia,  a  persistentlj  rapid  pulse  is 
of  seriouH  import.  In  acnte  rheumatism  a  pulse  nt  120,  without  cardiac 
complioations,  signifies  danger,  whereas  if  pericarditis  be  present  the  pulae- 
rate  may  reach  150  per  minute  without  serious  results. 

Every  careful  phy8ioian,  if  only  for  his  own  po^ce  of  mind,  keeps  aii 
anx!0U8  watch  upou  the  frequeney  of  the  pulse  during  the  puerperium.  At 
this  tirne. an  increasing  pulse-rate  alwayB  exciteB  greater  eoncern  than  a 
rising  temperature,  and  may  be  the  precursor  of  septic  infection.  A  high 
temperature  during  the  puerperium  need  cause  little  aiixiety  unless  the 
pulse  becomes  extremely  soft  and  rapid. 

After  severe  hiemorrhage — -post-partum,  from  gaatric  or  duodeaal  ulcer, 
etc. — the  pulae-rate  becomes  greatly  increaaed.  But  after  forty-eight  houra, 
or  lesa,  if  considerable  8lowing  has  not  occurred,  the  outlook  is  UDiformly 
bad.  The  same  remark  applies  to  the  frequency  of  the  pulse  after  abdominal 
injuries  and  operations — a  falling  pulse-rate  is  8lways  Qecessary  to  juatify  a 
favourable  pn)giio8i8,  even  thougli  the  temperature  is  subnormal. 

To  sum  up,  then,  it  may  be  said  that  vvhile  undue  8lowiQg  or  great 
rapidity  of  the  pulse  may  not,  in  tliemselves,  suggest  danger,  stili  wheu 
viewed  in  conjunction  with  the  temperature  chart  some  significance  is  at 
times  attachable.  But  the  character  of  the  pulse  must  alway8  be  taken  into 
accouDt.  If  it  becomes  more  rapid  and  at  the  same  tirne  softer,  it  is  a  sign 
of  approaching  death. 

The  ratio  of  the  pulse-rate  to  the  respiration  is  sometimes  suggestive. 
In  pneumonia,  according  to  the  acuteness  of  tbe  čase,  the  pulse  respiration 
ratio  is  greatly  altered,  and  iu  some  cases  of  catarrhal  pneumonia  in  ehildreu 
tlie  ratio  niay  be  1  to  2,  or  eveu  1  to  lo.  Notable  perversion  of  the  pulse 
respiration  ratio  may*be  observed  in  some  cases  of  fatty  heart,  where  a  pulse 
of  40  may  co-exi8t  with  a  respiration  of  twenty  i>er  miuute,  or  a  ratio  of 
2:1.  In  severe  cases  of  rlieumatic  pericarditis,  according  Ui  Wal8he,  the 
respiration  rate  may  be  greatly  accelevated  even  thougli  there  be  no 
pulmonary  complication.  Thus  the  pulse  respiration  ratio  may  be  136:64, 
or  2-12:1. 

Definition  of  the  Pulse 

The  pulse  consists  in  the  sensation  imparted  to  tlie  tinger  when  it  is 
made  to  compresa  an  artery. 
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It  is  Decesaarj  to  diecuas  this  definition  in  some  detail,  so  a«  to  clearly 
uoderstand  the  nature  of  the  pulae  aensation. 

The  pulBe-wave  in  the  arterial  ajatem  depends  un  the  heart's  action — on 
the  ieft  ventricle  throwing  a  quantity  of  blood  into  the  aorta.  Briefly, 
we  maj-  put  it  in  this  way.  Just  before  the  aortic  valvea  open,  the  preasure 
•  of  blood  in  the  Ieft  ventricle  is  the  same  a&  that  in  the  aorta.  After  the 
aortic  valvea  open,  the  presaure  in  the  aorta  geta  increased  b^  the  ^atole  of 
the  ventricle,  which  adda  aeveral  ounces  to  the  bulk  of  blood  already  in  it. 
Thia  addition  to  the  aortic  contents  leada  to  an  iiKrtased  preasure  within  the 
whole  arterial  tube.  The  radial  attery,  flattened  under  the  Hnger  or  by  the 
pad  of  the  Bphygmograph  during  the  diastole  of  the  heart,  alters  ita  shape 
under  the  d&tending  force  of  the  extra  blood  thrown  into  it  by  the  ventri- 
cular  aystole.  The  pulse  is  therefore,  e88entially,  the  expre8sion  of  itureosed 
Uood  preaaure.  By  flattening  the  artery  8oniewhat  at  a  time  when  the  re- 
aiataiice  to  compression  ia  at  its  loweBt,  one  more  readily  appreciatea  the 
change  to  the  condition  where  the  resiatance  to  compression  ie  at  ibe  highest. 
We  purpOBely  flatten  the  vessel  agaiost  the  underlying  bone  in  order  to 
obeerve  this  change  of  form,  becauae  it  ia  then  possible  to  appreciate  the 
pulaation  more  efticiently.  Thia  ia  not  esaential,  however,  for  the  mere 
perception  of  the  beat ;  fbr  aometimes  the  pulae  can  be  counted  by  simple 
contact  with  the  finger. 

Id  order  to  form  a  olear  idea  of  what  really  conatitutes  the  pulse,  the 
writer  knowa  of  no  more  uaeful  atmile  than  that  suggeated  by  Sir  William 
Broadbent.  He  8ay8,  "  Such  a  pulsation  can  be  felt  on  a  large  scale  by 
placing  the  foot  on  the  unyielding  and  inelaatic  leather  hoee  of  a  fire-engine 
in  action."  The  compariaon  ia  an  excsl]ent  one,  and  it  serves  to  contradict 
the  impresaion  that  the  pulse  is  due  mainly  to  an  erpansion  of  the  artery. 
The  extra  quantity  of  blood  pumped  into  the  aorta  at  the  8yatole  of  the 
ventricle  Bimply  distende  some  of  the  larger  veasels — any  espanaion  of  the 
smaller  arteries  is  qnite  inaignificant. 

Again,  the  pulse,  ua  it  is  felt  in  any  superficial  artery,  e,g.  the  radial,  is 
not  due  to  the  blood  pumped  into  the  aorta  wluch  has  pasaed  down  thete, 
but  it  ifl  a  wave,  originated  by  the  impulae  of  the  Ieft  ventricle,  that  has 
travelled  along  the  particlea  of  fluid  in  the  artery.  This  pulse-wave,  as 
it  may  be  called,  travels  at  a  rate  of  28  to  30  feet  per  secoud,  while  the  rate 
of  movemeut  of  tlie  blood  is  only  about  10  to  12  ioches  per  second. 

When  a  ligature  ia  put  upon  an  arteij  no  pulae  is  felt  beyond  that  ppint, 
but  it  is  diatinct  up  to  the  plače  where  the  artery  is  obstructed.  This  ex- 
periment  enables  one  to  appreciate  the  dependence  of  the  pulae  on  the 
8y8tole  of  the  ventricle  alone,  tvhen  onward  movemeut  of  the  hlood  is 
preveoted.  The  pulse  ia  nothing  else  tlian  the  beats  of  the  heart  trans- 
mitted  through  the  arteries. 

Factors  of  thk  Pulse 
The  main  factors  concerned  in  the  produotion  of  the  pulse  are ; — 

(1)  The  contraction  of  the  Ieft  ventricle. 

(2)  The  elasticity  of  the  arterial  walla. 

(3)  The  resiatance  in  the  arteriolea 

The  character  of  the  pulae  maj  be  influenced  largely  by  the  le/t  ventricle 
ID  maDy  ways.  Itoy  and  Adami  consider  that  the  mode  of  contraction  of 
the  Ieft  ventricle  ia  a  more  important  factor  in  the  production  of  the 
different  varieties  of  tha  pulse  than  the  condition  of  the  arteriolea.  The 
character  of  the  Bystolic  contraction  dependa  partly  upon  the  condition  of 
the  cardiac  wallB,  but  it  is  also  controlled  in  an  important  manner  by 
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meana  of  nervea.  The  regulating  iuflueoces  of  the  vague  and  accelerator 
must  DOb  be  forgotten  in  thia  connection,  and  tbe  intrinsic  ganglia  are 
equally  importanb.  Thus  we  may  include  the  mrvea  of  the  heart  among 
the  faclora  of  the  pulse,  and  we  find  certain  tjpee  of  pulse  irregularity 
which  are  due  entirely  to  their  effects. 

The  stale  of  the  arterial  vialls  will  clearly  affect  the  character  of  the 
pulse,  and  this  is  important  both  with  regard  to  degenerative  or  h}'pertropbic 
changes  and  also  in  relation  to  the  condition  of  spasm,  wbich  may  be 
exdted  by  the  abnormal  contenta  of  the  vesaels.  Various  states  of  toxseinia 
maj  induce  this  temporaiy  condition  of  arterial  spasm,  vbich  is  accom- 
panied  by  a  general  diminution  in  tbe  caUbre  of  the  arteries  diiriug  the 
tirne  that  the  toxic  substance  is  exerting  its  effects.  Coincidentlv  there  is 
a  marked  alteration  in  the  pulse.  Among  the  factors  of  the  pulse,  then,  we 
may  also  include  the  blood.  Its  impaired  quality  will  lead  to  conditions  of 
arterial  spasm ;  and,  if  tlie  toxf^uiia  be  long  enougb  continued,  a  pennanent 
alteration  may  be  produced  in  the  wall3  of  the  arteries. 

The  elasticity  of  the  large  arteries  is  a  factor  upon  which  the  cbaracter 
of  the  pulse  lai^ely  depeads.  By  virtue  of  their  elaaticity  tbe  arteries 
alway8  esert  some  compreasion  on  their  contents,  and  this  is  so  even  during 
the  diastole  of  the  ventricles.  At  each  8y8tole  some  diatension  of  the 
larger  veasela  occurs,  and  thus  the  foree  of  the  beart  is,  so  to  speak,  slored 
up,  and  its  energy  is  gradually,  instead  of  quickly,  expended.  It  is  other- 
wi8e  when  the  vessels  bave  become  rigid  from  disease,  whereby  the  functions 
of  their  elastic  coats  are  8eriously  impaired.  Thus  the  factors  coucerned  in 
the  production  of  the  pulse  in  the  child  and  in  tbe  oM  man  reBpectiveIy 
differ  greatly,  and  for  this  reason  one  cannot  compare  the  characters  of  the 
pulse  at  these  perioda  of  life.  The  inelastio  artery  of  old  age  has  a  limited 
capacity  of  storing  up  tbe  force  of  tbe  left  ventricle. 

The  State  of  the  arterioles  with  regard  to  their  permeability  to  the  flow 
of  blood  must.  of  course,  affect  tbe  character  of  the  pulse  by  determiniug 
the  rapidity  of  the  outflow  of  blood  from  tbe  larger  arterial  tubes.  We 
also  recognise  that  certaiu  sections  of  the  arteriole  field  may  contract  or 
dilate  from  various  causes,  and  we  must  not  forget  that  the  vessels  of  the 
splaDchnic  area,  by  becoming  fully  dilated,  may  empty  the  arterial  8ystem 
and  tbus  give  rise  to  a  pulse  of  extremely  small  volume  at  the  wrist. 

Therefore  we  cannot  draw  rebable  dediictions  from  the  volume  of  a 
pulse,  unless  we  take  tbe  condition  of  the  other  factors  concerned  fully 
into  consideration. 

Sbortly  before  death,  more  e8peciaUy  in  caaes  wbere  the  cardiac  muscle 
is  in  good  condition,  one  is  repeatedly  struck  with  the  large  volume,  and 
sometimes  with  tbe  good  preasure,  of  the  pulse.  Sucb  a  pulse  may  mislead  us 
as  to  tbe  fatal  issue.  An  abnormally  relaxed  state  of  the  arteries  along  with 
a  feeble  left  ventricle  will  give  the  same  kind  of  impresaion  to  the  finger 
as  tbat  given  by  a  strong  ventricle  acting  against  a  normal  peripheral 
reaietance.  If  the  blood  pressure  be  fairly  good,  we  must  remember  that 
tbe  dying  heart  ia  working  at  its  highest  pressure,  while  that  of  the  strong 
healthy  individual  has  a  considerable  reaerve  power  to  fall  back  upon.  In 
some  instancea  the  blood  pressure  maintained  by  the  heart  8hortly  before 
death  may  be  said  to  be  relatively  bigb. 

EXAMINATION   OF  THE  PULSE  BY  MeANS   OF  THE   SpHYGMOGEAPH 

The  ouly  accurate  method  of  recording  the  pulse  ia  by  me^ns  of  tbe 
sphygmograph.     Space  will  not  allow  of  a  description  of  the  ditferent  forms 
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of  Bphygmograph,  and  for  a  concise  statement  of  these  the  reader  is  referred 
to  I)udgeou'a  excellent  treatise.  Sphygmograph)-  has  been  in  turo  reck- 
lessly  extolled  and  uodu]y  depreciated.  Those  wlio  assert  that  the  Bphyg- 
moi^Tsph  i«  de^oid  of  practical  UBefulness,  and  that  it  can  be  made  to 
register  any  form  of  pulae-curve  suitable  to  the  occasion.  8imply  exhibit 
their  eolire  want  of  knovvledge  as  to  how  the  instrument  ahould  be 
employed.  Suoh  opinions  belong  to  those  who  are  eithtir  devoid  of  ali 
mechanical  skill,  or  to  those  who  have  not  showQ  sutticient  peraeverance  in 
mastering  certain  iniportant  details  which  can  only  be  acquired  after  fairly 
long  experience.  With  more  perfect  instrument«  the  tracings  would  be 
more  reUable,  and  probably  a  more  skilled  interiiretation  of  the  resulta  ie 
desirable.  But  the  writer  is  convinced  that  nmch  more  can  be  learnt 
by  the  uae  of  the  Bphygmograph  than  ie  generally  believed.  While  the 
charactcr  of  the  pulse  alone  is  not  a  safe  guide  to  enable  oue  to  form 
conclusions  in  certain  diseased  conditiona,  etill  it  will  often  afford  indicatioas 
of  the  utmost  value  bearing  upoD  prognosis  and  treatment. 

Dudgeon'8  8iihygniograph  is  the  one  most  in  use  in  this  country, 
and  it  is  the  only  one  vvhich  can  be  satiafactorilj  used  in  young  children. 
If  it  be  applied  in  the  nianner  about  to  be  described,  most  admirable  and 
useful  tracings  can  be  obtained.  The  instrument  must  be  a  thoroughly 
good  one ;  and  I  give  this  eaution,  because  aeveral  which  I  have  esamined 
are  of  inferior  workniHnahip,  and  qiiite  unnuited  for  the  purpose.  The 
wribing  needle,  which  should  I«  &nely  pointed,  must  Bwing  evenly  and 
easilv,  and  the  inelastic  strap  \vhich  fixe3  the  instrument  to  the  wri8t  must 
be  replaced  by  piecea  of  elastic  band.  This  simple  modiJication  immenaely 
Bimphties  the  process  of  obtaining  successful  tracings,  for  the  instrument  is 
very  readily  apphed  by  tying  the  two  pieces  of  elastic,  and  the  button  can 
then  be  adjusted  over  the  artery  to  a  nicety. 

Both  practice  and  judgmeut  are  necessarj'  to  enable  <}»e  to  ai>ply  just 
the  requisite  degree  of  pressure  to  the  spring  of  the  sphygniograpb  to 
ubtain  a  maximal  Bwing  of  the  needle,  for  if  the  presaure  l>e  too  great  the 
traeing  wiU  not  lie  a  reliable  one,  The  pressure  is  applied  to  the  artery 
after  the  instrument  bas  been  tied  on  to  the  wri3t ;  and  by  watching  the 
movement  of  the  needle,  one  ia  able,  after  some  experience,  to  judge  when 
the  swing  appears  to  l>e  greatest,  aud  whelher  the  button  is  lyiug  accurately 
over  the  vessel.  It  is  impossible  to  gauge  the  amount  of  pressure  exerted 
by  the  button  of  the  sphvgmograph  on  the  underlying  arterj'  and  the 
tiasueB  surrouuding  it,  but  this  ia  not  essential  for  our  purpoae,  Wlieu  the 
8wing  of  the  needle  is  maximal,  it  show8  that  the  pressure  whieh  we  have 
applied  to  the  artery  by  means  of  the  8crew  is  the  proper  amount  for  the 
caae  under  examination.  We  do  not  eipect  the  i«ading  on  the  dial  to  give 
any  indication  of  the  actual  blood  presaure. 

But  here  it  niay  be  said.  that  after  some  experience  in  the  use  of  the 
instrument,  it  is  sometimea  possibte  to  judge  in  a  general  way  of  the  l)lood 
preBsure  by  oliaerving  the  nianner  in  which  the  \vriting  needle  responds  to 
the  turning  of  the  9crew.  Thua,  in  recordiug  a  pulae  where  the  blood 
pressure  is  undouhtedly  high — e.g.  acute  nephritis — the  needle  will  not 
begin  to  8wing  freely  until  considerable  pressure  is  made  on  the  spring  by 
tuming  the  8crew  to  three  or  four  ounces  on  the  dial,  and  then  the  maxima] 
BwiDg  may  be  obtained  over  a  considerable  range  of  pressure.  Again,  in  a 
markedlv  soft  piilse  a  goiid  swiag  of  the  needle  may  t«  obtained  after  a  very 
sUght  tftm  of  the  screw,  and  it«  excursion  will  noticeably  diminish  whea 
too  great  pressure  is  H[>plied  in  this  way. 

The  pressure  applied  to  the  artery  hy  the  spring  of  the  sphvgmograiih. 
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in  taking  tracings  fr«im  cbildren  under  a  year  of  age,  need  seldom  ezceed 
two  ounces,  aud  io  nevr-bom  infanta  the  index  muet  often  register  the 
smalleat  possible  degree  of  pressure,  as  even  thia  is  Bometimea  too  great  for 
the  strength  of  the  jiulse-vave,  and  an  incorrect  trocing  is  obtainecL 

To  get  the  best  results,  evea  the  smoking  of  the  papers  is  a  matter  of 
some  importance,  for  if  they  are  smoked  too  ihicklj  the  smaller  elevations 
in  the  sphygmogTam  will  Dot  come  out  distiiictlj.  They  should  l)e  put 
into  the  tin  holder  and  amoked  lightly  and  evenlj  over  a  piece  of  buming 
camphor  or  an  untrimmed  oil-lamp.' 

The  writer  may  here  draw  attention  to  a  small  time-marker  which  he 
has  attached  to  the  Dndgeon'8  8phyginograph.  A  record  of  tirne  is  souie- 
times  very  important,  and  it  is  inadvisable  to  add  anything  to  the  bulk  of 
the  inatrument  if  it  can  be  avoided,  e8pecially  when  it  ia  to  be  uaed  in 
children.  Von  Jacquet'B  8phyginograph  haa  a  aeparate  clockwork  box  to 
drive  the  time-market,  and  it  ia  a  lai^e  heavy  instrument.  In  the  writer's 
arrangement  the  ehronograph  ia  worked  froiii  tiie  large  cog-wheel  of  the 
mecbanism  which  drives  the  paper  roller,  and  each  tooth  of  the  cog-wheel 
niakea  a  division  in  the  ti-acing  which  is  approximately  eqiial  to  one-fifth  of 
a  second.^ 

It  is  important  to  wind  up  the  clockwork  after  each  tracing  is  made, 
and  also  to  make  sure  that  the  paper  is  l)eing  driven  at  a  uniform  apeed. 

The  Arterial  Blood  Pressure 

Definition. — The  vascular  8ystem  ia  over-fiUed,  for  were  it  not  distended 
it  could  not  contain  ali  the  blood.  Thua  the  blood  is  lying  in  the  vessela 
at  some  preaaure,  as  is  seen  by  the  spurt  which  occura  when  an  artery 
is  cut.  The  heart — one  of  the  factora  in  the  blood  preaaure — keeps  up 
the  over-lilUng  of  the  veaaela,  and  the  resiatance  to  the  outflow  of  blood 
thtough  the  arterioles  and  capillaries  determines  the  extent  to  which  this 
over-filhng  oecura. 

When  an  artery  ia  couipreased  by  the  finger  the  atate  of  distenaion  of 
the  vessel  is  appreciated ;  the  reaiatance  to  compression,  therefore,  repreaenta 
the  blood  presaure,  and  the  height  of  the  arterial  pressure  is  determined 
largely  by  the  ease  with  which  the  arterial  over-fiUing  is  run  off  by  the 
capillaries,  that  is,  by  the  peripheral  resiatance.  Thia  ia  the  other  maio 
factor  in  the  blood  pressure,  and  any  variation  in  one  or  other  of  theae 
factora  may  alter  the  preaaure  very  considerably. 

Relation  to  Ventricular  Contraction. — The  relation  of  increased  heart 
force  to  blood  pressure  ia  not  a  aimple  one.  When  the  ventricle  contnicts 
more  powerfully  the  pressure  ia  not  always  increased,  for  the  heart'8  beat  ia 
alwaya  maximum;  that  is  to  Bay,  the  ventricles  canDot,  by  contracting 
more  forcibly,  pump  out  more  blood  than  they  get  from  the  auricles.  The 
action  of  the  anriciea — "  the  feed-pumps  of  the  ventricles  " — is  alao  im- 
portant in  relation  to  blood  preaaure,  and  great  alterations  may  be  produced 
by  changee  afTecting  the  auricles  alone.  Increased  work  of  the  heart,  bow- 
ever,  without  a  coincident  dilatation  of  the  peripheral  veaaela,  leada  to  a 
higher  blood  pressure. 

Relation  to  Penpheral  Resistanee. — Changea  in  the  peripheral  resiatance 
intluence  the  height  of  the  blood  pressure  enormoualy,  and  it  is  the  state  of 

'  White  siiint-varuisb  (shellac  dissolved  in  špirit)  may  I«  rcconiniended  to  fin  the  smoked 

■'  Thia  tirne- iiMirlter  is  fitted  to  the  w\ihygniograi)h  liy  Mr.  W.  M'Gre({or,  watcIilnKkeT, 
C»3tle  Street,  Ediiiburgh. 
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ooatractiob  of  tbe  orterioles  which  mainlj  coDtrols  the  exteat  of  tbe  resUt- 
ance.  Constriction  or  dilatation  of  the  arteriolea,  dependeat  upon  impulses 
through  tbe  vaso-motor  uerves,  will  increase  or  decrease  tbe  pressure.  The 
veaaels  of  the  arteriole  and  capillar^  fields  inay  coatrsct  or  dilate  in  aectioDS 
from  looal  and  other  canaes.  Ab  Brunton  bas  pointed  out,  there  are 
three  channels  through  which  the  blood  finde  ite  way  from  the  arteries  into 
tbe  veina.  There  are  the  veseels  of  the  ekiD,  the  veasels  of  the  inteatine, 
aiid  tbe  tobsoIb  of  the  muscles.  Little  atteiition  has  been  paid,  hitherto,  to 
the  vesaele  of  the  muscles  in  thia  connectioti,  hut  accordiiig  to  Brunton,  tbe 
outfiow  through  theae  is  equivaLent  to  that  of  the  other  two  channels 
togetber.  The  important  point  with  regard  to  the  blood  pressure  is,  that 
although  the  veasels  of  the  ekjn  and  intestine  are  eontracted,  yet  the  peri- 
pheral  resistanoe  may  not  be  mucb  increased,  and  a  higher  blood  preseure 
may  not  reault;  the  blood  stili  escapea  freelj  through  the  vesaelš  of  tbe 
musoles.  Vaso-oouBtriction  causes  the  left  veiitricle  to  contract  more 
powerfully,  and  tends  to  8low  the  pulse ;  a  alow  pulse,  therefore,  genera]ly 
indicates  a  higher  bloid  pressure  tban  a  fast  pulse.  Dilatation  of  the 
'veeaels  causes  a  quickening  of  the  heart,  and  this,  according  to  tbe  reaearcbes 
of  MacWilbani,  is  almost  alway8  due  to  the  snspension  of  vagus  actiTity ; 
it  ifl  Tery  doubtful  wbetber  tbe  same  result  is  ever  dependent  upon  stimuja- 
tion  of  tbe  8ympatbetic 

Belation  to  Arterial  Walls. — From  what  hae  been  already  eaid  it  will  be 
Been  that  the  relation  of  the  blood  pressure  to  the  state  of  the  arterial  wal]a 
is  a  very  compleic  one.  The  radial  pressure  niay  be  considerably  increased 
both  when  the  vessel  wall&  are  felt  to  be  tightly  eontracted,  and  also  when 
the  artery  is  large  and  relaxed.  In  the  one  ease  there  is  a  contraetion  of 
the  muscular  coats  of  the  arterioles  and  larger  arteries  from  direct  or  in- 
direct  irritation  of  the  vaso-mobor  centre.  Thia  condition  is  typically 
preseot  in  aome  casea  of  tubercular  meningitis  and  cerehral  tumour,  and 
it  niay  also  be  induced  reflexly  by  severe  abdominal  pain,  tympsoites 
following  a  laparotomy,  and  profound  sbock.  This  kind  of  arterial  spaam 
may  sometimea  be  unilateral,  in  neuralgias,  lead  colio,  etc  In  the  other 
čase  tbe  radial  blood  pressure  is  raised  by  increased  peripheral  resistance 
mainly  confined  to  the  capillaries.  The  artery  ia  then  large,  and  the  pulse 
may  be  full  and  bounding.  Obatruction  of  the  capillaries,  due  to  various  ■ 
toxins  in  the  blood,  ia  the  commonest  and  most  persistent  cause  of  high 
blood  pressure.  Sometimes  when  tbe  pulse  feels  amall  and  weak,  owiiig 
to  involvement  of  tbe  radial  artery  in  the  area  of  increased  peripheral 
resistance,  the  blood  pressure  in  this  vessel  may  not  be  increased. 
and  yet,  as  Oliver  points  out,  it  may  be  greatly  raised  in  the  central 
arterie& 

When  the  arterial  walla  are  thickened  and  eclerosed,  tbe  blood  pressure 
is  not  alway8  raised.  Tbe  calibre  of  tbe  vessel  may  be  increased  or 
diminished,  but  tbe  blood  pressure  miiy,  in  eitber  čase,  be  high  or  low.  In 
the  young  the  elostic  waU  of  the  artery  play8  an  important  part  in  main- 
taining  &  good  blood  pressure,  and  as  age  advaocea  tbe  resiliency  of  tbe 
vessel  is  lai^ly  impaired.  In  very  old  people  tbe  eontracted  "  field  of 
lesponse  "  of  tbe  beart  is  a  factor  which  muat  be  taken  fuUy  into  account ; 
for  this  reasou  a  low  blood  pressure  may  be  preaent  when  tbe  ladial  artery 
is  hard  and  cord-like. 

In  forming  an  estimate  of  the  blood  pressure  the  important  point  to  note 

is  the  compresaibiiitj/  of  tbe  vessel — ^the  tbrce  neceBBary  to  obliterate  tbe  pulse 

vave.     In  advanced  life  the  thickened  condition  of  the  radial  walls  may  lead 

one  to  call  tbe  pulse  one  of  "  bigb  tenaion,"  but,  in  some  cases,  from  the  ease 
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iucreaaes  it,  but  with  a,  bigh  arterial  piessure  theee  effects  ma7  be  vetj 
sligbt. 

MEAaUREMKNT  OF  THE  ARTKRUL  PREBSOEE  IN  MaN 

The  Mean  Arlerial  Fressure. — The  educated  finger  can  recognise  wheii 
the  arterial  preasure  is  uiiduly  bigh  or  aboormallj  low,  but  ia  health  there 
is  a,  certain  preasure  maintaiued  in  arteries  as  a  resultant  of  tbe  factore 
already  mentioned. 

HamiltoD  erpresses  it  terselj  tbus:  be  sajs — "Were  the  beart  to 
uease  beating,  tbe  aortic  valvee  to  be  closed,  and  the  capillary  outlete  to  be 
occluded  flimultaneouslj,  the  presaure  of  the  blood  vrithin  the  arteries  would 
represent  this  meau  pressure."  Tbe  intra-artertal  blood  preseure  varies 
between  two  extremefr — the  maximum,  which  oceura  during  the  ventricular 
sfstole,  aud  the  minimum,  which  is  present  betweeii  the  pulaations,  during 
the  ventricular  diastole.  The  relations  wbich  these  two  pressures  bear  to 
eacb  other  inay  vary  greatlj.  In  cases  of  higb  blood  pressure,  e.g.  Bright'8 
diaease,  the  s^stolic  aud  diastolic  pressures  approsimate,  while  some  caees 
of  low  blood  pressure,  e.ff.  aortic  regurgitation,  Bhow  greatly  increased 
pressure  during  the  ventricular  syBtole,  and  a  great  diminution  during  the 
diastole.  The  terms  "  minimum  pressure  "  and  "  mean  pressure  "  are  some- 
times  used  sjnonjmouslj,  but  others  plače  the  mean  pressure  at  some  poiut 
betweeD  the  diastolic  and  s^stolic  pressurea 

Methods  of  Estimating  the  Blood  Pressure. — There  are  at  the  present  day 
many  instrumente  —  aphjgmometers  —  which  are  used  to  measure  the 
blood  pressure  in  the  humau  subject.  There  ara  two  metboda  in  which 
this  mfty  be  attempt€d,  and  two  distinct  principles  are  involved.  Some  of 
the  instruments  profess  to  gauge  the  pressure  neceB8ary  to  obliterate  the 
pulse ;  this  is  the  idea  underlying  the  metbod  of  von  Bascb,  and  it  ia  in- 
tended  to  register  the  maximuru  or  8y8tolic  blood  pressure.  Other  forms  of 
8phygraometer  are  based  upon  a  principle  suggested  by  Marey,  which  conaista 
in  increasiDg  the  pressure  on  the  outside  of  au  artery  until  the  pulBe-waYe 
attains  ita  greatest  amplitude.  Thia  metbod  was  originallj  adopted  by 
Mosso,  and  ali  the  instruments  of  receut  iutroduction  make  use  of  this 
principle.  It  would  seem  probable  that  this  metbod,  when  properly  carried 
out,  muat  give  the  minimum  or  diastolic  pressure ;  for  experimental  proof 
that  this  ia  so  the  reader  is  referred  to  au  excellent  article  by  Drs.  Howell 
and  Brush  (Boston  Med.  and  Surg.  Journ.  vol.  cxlv.  No.  6).  This,  however, 
is  not  the  invariable  view  taken,  for  iu  the  Hill-Barnard  iusbrument,  whicb 
adopts  this  principle,  the  maximal  pulsation,  aceording  to  Hill,  indicates 
the  mean  arterial  preasure  and  not  the  diastolic 

The  metbod  of  determining  the  arterial  presaure  iu  man  by  obUterating 
the  pulse  (von  Basch,  Potain,  and  othera)  ahould  give  the  systolic  or 
maximum  pressure  in  the  artery  esamined.  But  aH  the  instruments  on 
thia  principle  reallj  give  a  suprama^imal  readiug,  and  are  seldom  em- 
ployed. 

Of  instrumenta  constructed  on  the  other  principle — that  of  iucreasing 
the  pressure  on  tlie  outeide  of  the  artery  till  it  equalB  the  preaaure  within 
— tbere  are  many  forma.  One  of  the  aimplest  haa  been  introduced  by  Hill 
and  Bamard,  and  the  writer  here  quote8  Hiirs  description  of  tbe  metbod 
and  reaulta  from  Halliburton'«  Physiology  (4th  ed.) : — 

"Tlie  tnatrument  conslats  of  n  vHrtical  glass  tube  about  5  inches  in  length, 
Avhicli  expiinds  above  itito  a  Ninall  bulb,  and  lu  closed  at  the  top  by  a  gloss  tap. 

"A  nmall  india-rubber  bag  id  lixed  to  the  tube  below  ;  this  is  surrounded  by  a 
metal  cup,  attached  in  such  u  vra;  that  oiilf  the  base  of  tbe  bag  is  exposed.    Tlie 
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bag  ia  fiUed  with  coloured  fluid.  On  pressins  tbe  instrument  down  over  tlie  radial 
or  otlier  arterj  tlie  fluid  rises  in  the  tube  and  conipreasea  ttie  a.ir  in  the  bulb  ;  tUe 
air  acts  as  an  elastic  spring.  The  more  onfl  presaea  the  more  tlie  fluid  rises  ;  at  a 
certain  lieiffht  the  meniscua  of  tlie  fluid  e^hibits  more  puls&tion  than  it  does  at  any 
other  heignt  (nuiximal  ^ntltation).  The  tube  is  erapirically  gradunted  in  divisiona 
that  correspond  to  milhmatres  ot  mercury  pre&aure.  The  point  of  maxiinal  pulaa- 
tion  gives  the  arterial  pressure.  Before  each  observation  the  tap  is  openeo,  and 
by  gentle  presaure  on  the  bag  the  fluid  is  set  at  the  zero  mark  on  the  Bcale,  Thua 
errora  due  to  changes  in  barometric  presaure  or  temperature  are  avoided. 

"  We  now  come  to  the  exp]anation  why  the  maximal  pulsation  gives  us  a  reading 
of  arterial  pressure.  If  the  mean  pressure  inside  and  outside  an  artery  be  made 
equal,  then  the  wall  of  the  vessel  is  abie  to  vihrate  at  each  pulse  with  the  greatest 
f reedom.  The  mean  pressure  is  less  than  the  Bystolic,  but  greater  than  the  diastolic 
pressure  ;  thus  during  tlie  hearfs  systoIe  the  artery  is  opened  out  to  ita  fullest 
estent,  _while  during  tne  heart'a  diaatole  its  lumen  is  obiiterated  ;  lience  the  vestj«! 
wall  8wings  with  the  greatest  amplitude.  If  the  pressure  exerted  by  the  sphygmo- 
meter  is  less  than  the  mean  artenal  pressure,  the  artery  will  not  be  compresaed  to 
its  utmost  during  diastole  ;  if,  on  the  other  haiid,  the  pressure  exerted  is  greater 
than  the  mean,  the  artery  wi]l  not  fully  expand  during  sy8to1e.  In  either  caae  the 
pulsation  will  not  be  so  great  as  when  the  pressure  exert(!d  on  the  outside  of  the 
arterv  equals  the  mean  pressure  within. 

"  By  recording  the  arterial  pressure  in  the  dog  with  a  mercurj  manometer,  and 


Fio.  ; — Hill  uhI  Bunnnl'!  HphjgDioiiKler. 

at  the  same  tirne  taking  readings  «ith  the  3phygmometer,  the  instrument  has  been 
proved  to  give  accurate  results." 

Hill  and  Bamard  have  invented  a  Inrger  instrument  on  the  same  principle, 
whiuh  tokes  the  pressure  in  the  large  artenes  of  the  arm  just  above  the  elbow.  A 
thin  india-rubber  bag,  fixed  inside  a  leather  armlet,  is  strapped  round  the  arm. 
The  india-rubber  bag  is  connect«d  by  a  T-tube  with  an  air-punip  and  a  spnng 
manometer  (Fig.  7).  The  pressure  in  tlie  bag  is  then  raised  unti!  the  needle  of  the 
manometer  gives  its  masimal  pulsation,  wTien  the  mean  pressure  is  accuratelv 
re^istered.  We  think  there  are  many  obvious  fallacies  in  the  results  obtained  with 
this  instrument,  and  amon^  these  we.mBy  mention  the  elastic  wallB  of  the  bag 
and  tubing,  the  air  conduction  to  the  recording  apparatus,  the  muscular  develop- 
meut  of  the  arm. 

In  recording  the  blood  pressure  with  either  of  these  Instruments  it  is  sometimes 
<lifficult  to  determine  the  point  at  which  Qiaximal  pulsation  occ.ora.  Thus  the 
movement  raay  be  large,  betneen  140  and  1.50  mm.  on  the  scale  ;  may  becoroe  dis- 
tinctty  less  at  130  mm.,  and  raay  then  appear  as  great  as  before  at  1 20  mm.  Which 
reading  in  these  caaes  indicatea  the  mean  arterial  pressure  J  But  the  maxiroal 
pulsation  can  often  be  readily  noted,  and  then  a  definite  reading  is  obtained. 
While  the  writer  doea  not  think  that  this  reading  can  always  be  taken  as  repre- 
senting  the  mean  arterial  pressure,  stili  in  a  given  ca-se  he  believes  it  indicates  the 
general  state  of  the  pressure.  For  comparative  purposes  this  would  seem  to  be 
aufficient,  and  the  variations  in  the  readings  frora  day  to  day  will  fumish  valuable 
Information  ;  the  method  used  gives  reliable  resulU  when  a  series  of  observafions 
are  made  on  the  same  patient. 
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According  to  Hillti  obsen*atioiis  the  normal  pressure  in  the  rodiftl  arter;  in 
heslthj  youDg  adults  is  110  to  120  mm.  of  Hg,  and  it  appears  to  be  ob  constant  as 
the  bodv  temperature. 

Dr.  Georm  Oliver  haa  devoted  much  tirne  to  the  8tudy  of  the  normal  variations 
of  the  blooapressure  under  various  physiological  conditiona,  and  alao  to  certain 
abnormal  variationn  produced  by  massage,  cold  baths,  etc.  He  has  contributod 
largely  to  our  knovledge  on  these  Hiihjects,  but  in  tliis  plače  we  shall  only  refer 
briefly  to  new  inatruniental  methods  of  observation  introduced  by  hiiu. 

To  overcome  the  manifest  diSicultien  encountered  in  determining  the 
blood  pressure  in  man,  Dr.  Oliver  has  Bhown  very  great  ingenuity  and 
origin^t^.  He  has  carefullj-  conaidered  the  matter  irom  everj'  point  of 
view,  and  lias  arrived  at  the  followiiig  conclusioiis : — 

(1)  That  the  blood  pressure  in  raan  can  be  correctl}'  eetimated  tlirough 
a  fluid  medium,  but  not  tlirough  a  solid  one. 

(2)  That  variations  in  tlie  resistance  of  the  tisaues  do  not  vitiate  the 
correct  reading  of  the  mean  arterial  blood  pressure. 


Kio.  B.-The  Antriouiel«(011verB). 

(3)  Tliat  variations  in  the  calibre  of  the  arteries  do  not  disturb  the 
reading  of  the  mean  arterial  pressure. 

(4)  The  adoption  of  the  fluid  principle  obviates  the  errors  due  to  the 
malpositioD  of  the  solid  pad  and  to  abnormal  conformation. 

The  Hiemodi/namomeUi;  or  Blood-pretturt  Gau(K. — Dr.  OIiver'a  h«modynamo- 
met«r,  or  blood -pressure  gauge  (Fig.  fi),  oonsiats  of  two  niain  parta — (I)  the  pad  ; 
and  (š)  the  recorder,  The  pod  ia  mode  &i  thin  rubber,  and  is  fitled  .with  water 
containing  a  little  glycerine.  It  is  placed  over  the  nidial  artery  and  transmita  the 
pulantiona  of  the  veKsel  to  the  i-ecorfling  apparatus. 

The  principle  followed  ia  to  equilibrate  the  Suid  preasure  withtn  the  pad  to  that 
within  the  artery,  so  that  when  ttiat  point  is  reached,  the  two  pressures  being 
exactly  balanced,  a«  it  were,  and  the  pad  then  being  but  a  diverticulum  of  the 
artery,  the  nmximum  motion  of  the  pulBe-wave  ia  developed.  In  principle  it  is 
identical  with  tlin  8phygn)ometer  of  Uill  and  Barnard,  but  it  is  a  more  convenient 
form  for  clinical  use. 

We  bave  test«d  both  these  instrumenta  together  on  a  series  of  patients  in  order 
to  ascertain  how  the  readinga  wou]d  compare  in  estimating  a  blood  pressure. 
With  Dr.  01iver's  instrument  a  much  higher  mean  arterial  pressure  was  invariably 
indicated.  We  are,  therefore,  of  opinion  that  there  is  stili  no  ready  and  accurate 
meana  of  estimating  the  arterial  blood  pressure  in  man.  Dr.  Olivei^s  observations 
with  his  h(emodyn  umom  eter  are  reliable,  ao  far  as  the  instrument  determines,  and 


»Google 


198  PULSE,  THE 

in  bis  handa  giipply  vuluable  Information ;  bat  whftt  we  wisli  to  emphasise  is  that 
there  in,  as  jat,  no  meuiis  itvHtIable  to  the  gener&l  practitioner  of  estim&tingf  the 
blood  presdure  cliiiicallf  in  a  inanner  at  aH  comparanle  to  taking  tlin  temperature. 

T/k  Arteriunuter. — ^The  other  instrument  devised  by  Dr.  Oli  ver — the  arterioraeter 
— ifi  used  to  measure  the  calibre  of  any  auperiicial  arterj  (l'ig.  8).  Two  eonditiona 
tna&t  be  observed  in  order  to  make  the  reading  as  reliable  as  posfiible— (I)  the  vvrist 
must  always  be  extended  at  a  uniform  aagle ;  and  (2)  tbe  same  part  oi  tbe  artery 
must  be  observed  on  aH  occasiona. 

We  have  a  high  opinion  of  the  vnlue  and  ecope  of  usefulness  of  this  little  instru- 
ment. VV'e  have  used  it  frequently,  and  liave  lound  it  to  indicate  a  diminution  of 
the  radial  calibre  when  the  tingnr  judged  the  artery  to  be  contracted.  Dr.  Oliver 
bas  made  very  numerous  observationa  on  the  calibration  of  the  arterie«  in  health 
and  disease,  and  some  of  bis  results  ure  extreme]y  suggestive. 

The  Intebpretation  of  the  Sphvgmogram 

The  Noritml  Sphygmographic  Tracing. — Fig.  10  will  serve  to  8haw  the 
various  parts  of  a  typical  Bphygmogr&m  from  the  radial  arteij.     Certais 


rnuil  sphjfgiuOKriplili;  tncliii.  a.  The  nii.«troke ;  b,  the  ton  of  tlie  tnchiK ;  f.  tlK  dmm.nrolt«, 
iy  beofvu-flnslsiigth:  rf,  the  iio-«l1«il  tJiUl  nr  prtdicrDUc  whvb;  r,  IhriHcmlicoriiOTlIc  nntrh: 
crotlc  nve ;  p,  the  paatHlIcrotlc  mie  ;  li,  teniilnitton  oX  <Iowii.fltrDke.  B,  thi  ajrutolie  portloti  af 
9curve— tlin  "t^alUmave."    F,  thcdlMtolLc  ponioii  oTthe  piilie  eiirve. 


Fia.  II,— Rsdlsl  ■phTgiiiognm  nhairlng  the  pa<t.illcTOtic  wava. 

pointa  maj-  be  noted :  the  up-stroke  (a),  the  apex  of  the  tracing  (6),  the 
beginning  of  the  down-8troke  (c),  the  tidal  or  predicrotic  wave  (d),  the 
dicrotic  or  aortic  notch  (e).  the  dicrotic  wave  (/),  and,  lastlj,  the  remainder 
of  the  down-8troke.  At  the  point  g  there  is  sonietimes  a  second  elevation 
simllar  to  the  dicrotic  waTe,  but  smaller — ^the  post-dierotic  wave  (Fig.  11). 
At  h  the  down-Btroke  ends ;  and,  according  to  some,  that  portion  between  g 
and  h  indicat-ea  the  period  of  rest  in  anticipation  of  the  ventricular  ctmtrac- 
tion.  The  lowe8t  point  of  the  tracing  haa  been  called  the  base  line  hy 
Landois,  and  the  respiratorj  line  by  Mahomed.  Its  level  may  vary  with 
the  movementa  of  respiration,  particularlj  when  there  ia  great  djspncea. 

While  ali  obaervera  are  agreed  npon  the  main  featiires  of  the  sphjgmo- 
graphic  tracing  aa  above  indicited,  much  difference  of  opinion  stili  exifit3  as 
to  the  mode  of  production  of  the  various  eventa,  and  as  to  their  individual 
variations.  We  inay  ahortlj  review  aome  of  the  interpretations  put  upon 
the  pulae-curve. 
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The  up-Btroke  of  the  needle  meaus  a  rise  of  arterial  pressure,  and  it  is 
oommonly  oalled  the  percussion  stroke,  because  it  is  usuallj  produced  by 
the  ahock  reoeived  by  the  blood  columa  od  the  sudden  bursting  opea  of  the 
aortic  valvee,  vhich  is  transmitted  almoat  instaotaneoiislj  throughout  the 
whole  arterial  sjstem,  Then  with  the  commenoemeDt  of  the  dowa-8troke  a 
fall  in  blood  presaure  is  indicated,  and  a  rounded  or  pointed  wave  (a,  b,  e)  ia 
formed.  This  portion  of  the  tracing  ia  called  the  percussion  wave  by  some, 
and  inoludes  the  so-called  percusalon  stroke.  The  nezt  featara  is  the  tidal 
or  predicrotic  wavt  (d).  Some  »ritera  explain  it  in  this  way :  wheQ  th« 
preesuie  in  the  artery  begins  to  fall,  the  decline  of  the  needle  is  dela^ed  by 
a  brief  period  of  maintained  expansion,  which  may  amount  to  an  actual 
wave  of  renetved  ezpansion.  This  elevation  is  muoh  more  marked  in 
tracings  made  frotn  the  carotid  and  brachial  arteriea,  i.e.  nearer  the  heart. 
The  instrument  eK^geratea  this  feature  of  the  Bphygmogram. 

The  next  evont7however,  the  dicrotie  wave  (J),  coireaponds  to  a  true 
Beoondary  waTe  of  increased  blood  presaure  in  the  arterial  systeaL  The 
dicrotie  noteh  (e)  marks  Tei7  precisely  the  time  of  closure  of  the  aortic 
valves. 

Afler  these  general  statemeata  it  ia  necessar;  to  discuBS  some  of  the  features  of 
the  pulse-corve  more  particularly.  It  may  be  said  at  once  that  much  confusiOD 
has  arisen  frotn  the  usa  of  the  terois  "percussion  vnve"  and  "tidal  wave"  in 
describing  the  sphjrgmograin.  It  is  admitted  by  ali  that  tliese  two  waves  occur 
during  the  s^stolic  contraction  of  the  ventricle,  and  that  the  other  wavea  occur 
during-  its  diostole.  Yet  the  percussion  wave  is  usuallj  regarded  as  a  distJnct 
evont  in  the  puUe-curve,  which  ahould  be  entirelj  separated  from  the  tidal  wftve 
except  under  certain  conditionn  where  the  two  wavea  are  blended  to  form  a  eingla 
summit  to  the  tracing.  Mahomed  regarded  the  s^iitolic  portion  of  the  pulse- 
Gurve  as  composed  of  two  factors,  i.e.  the  peruussion  and  the  tidal  vaves.  The 
percussion  wave  he  deacribed  as  tlie  sudden  primarj-  Pxpansioii  of  tlie  artery  due 
to  the  shock  of  Bjstole  on  the  aortic  contents  ;  tlie  tidal  wave  he  suppoaed  to  be 
due  to  the  more  gradual  distension  of  the  arterj.  Burdon  Sanderson  saj  s : 
"  .\s  a  rule,  the  aensibilitj  of  the  finger  is  most  aRečted  at  the  moment  the  artery 
attaina  ita  acme  of  tenaion,  t.g.  at  the  height  of  the  tidal  wave,  but  in  low  tengioD 
pulaes  the  same  cause  which  jerks  up  the  lever  of  the  sphfgmograph  (percusaion 
stroke)  communicatos  the  tirst  sensatioa  to  the  finger."  It  will  be  instructive  to 
q^uote  the  foUotvin^  pasaage,  from  the  writirigs  of  Mahomed,  bearing  on  the 
signilicance  of  the  tidal  wave.  He  said  :  "The  siniplest  pulsatile  movenient  that 
can  be  conceived  in  an  elastic  tube  ia  the  mere  passage  of  a  wave  of  iluid  tlirough 
it,  cauaing  more  or  lesa  sudden  eipansion  and  a  gradual  collapbe  of  the  tul>e,  as  it 
passes  through  it ;  such  a  wave  ia  the  foundation  of  the  pulae,  and  has  been  called 
the  'tidal'  wave.  If  the  irapulse  imparted  to  the  fluid  is  more  sudden,  an  element 
of  percuBsion  or  shock  wil]  be  introduced,  giving  an  abrupt  and  vertical  up-stroke, 
from  the  jerking  up  of  the  lever  by  the  sudden  eicpanaion  of  the  arterf.  Uwing 
to  its  acquired  velocitj,  thia  uiovement  of  the  lever  ia  rather  greater  than  the 
correaponding  movement.  in  the  arterial  wall  w}iich  produced  it,  and  on  reaching 
its  higheat  point  it  falls  Budden1y  by  its  nwn  weight,  till  it  is  again  cauglit  and 
perhaps  slightly  raised  by  the  tidal  wavB,  wliich  is  nov  unly  reochmg  its  maxinium 
of  diatension.  .  .  .  The  tidal  wave  is  tlie  true  pulse-wave,  and  indicates  the  passage 
of  a  volume  of  blood  through  tlie  arterie*,  pumped  into  them  by  each  contraction 
of  the  heart.  It  resembles  the  paasage  ot  the  tidal  wave  or  '  boi-e '  up  a  river  ; 
hence  its  name.  It  is  transmittea  more  a1owly  than  the  percussion  wave,  or  rather 
attaina  ita  maximum  intensitv  more  gradua]Iy  ;  hence  their  separation  in  the 
tracing.  Though  they  uBually  coiDmence  to  diateiid  the  art«ry  together,  the 
percussion  wave  necessarilv  attaina  ita  maximum  inten8ity  instantaneoualf,  it 
oeinfc  onlv  a  ahock,  while  the  tidal  wave  does  so  more  gi'adually.  Sometimes  a 
considerable  interval  elapses  between  them.  Frequently  the^  are  inseparable,  the 
percussion  wave  not  exiating  or  else  being  merged  into  the  tidal." 

Althoueh  Mahomed  here  makes  use  of  the  terms  "percussion"  and  "tidal" 
vaves,  atilT  he  appreciat««  the  important  fact  that  the  fornier  is  of  instrumeDtal 
origin  wlien  it  appeara  as  a  separste  apei  to  the  pulae-curve.  From  this  deacrip- 
tion  we  are  led  to  a  true  conception  of  the  aystolic  portion  of  the  aphjgmogram. 
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The  Syaiolic  Wave. — From  a  studj"  of  eimultaneouB  tracinga  of  the  pulse, 
aortic  pressure,  apex  beat,  and  intra-ventricular  presaure,  as  worked  out  ez- 
perimentallj  by  Hurthle,  von  Frey,  and  others,  it  is  clear  that  the  up-atroke 
of  the  Bphfgmogram  coincides  ezactlj  with  the  ri»e  of  the  aortic  preaaure — 
the  BO-called  perouasion  wave  does  not  occur  earlier  than  thia,  and  therefore 
it  mast  not  be  regarded  as  a  separate  event  in  the  tracing  (Fig.  12).     Dr. 


JameB  Mackenzie  has  greatly  simplifieti  mattere  by  appljing  the  term  st/atolic 
ware  to  the  first  part  of  the  Bphjgmogram,  from  the  commencement  of  the 
rise  to  the  dicrotic  notch.  Thie,  in  the  wnter'a  opinion,  in  the  moet  correct 
and  rational  niethod  of  iiiterpretation  jet  adopted,  and  it  indicates  the  true 
relationahip  of  the  ventricuUr  and  arterial  preaaures. 

The  principal  fact  to  \&y  hold  of  ia  this,  that  there  in  only  a  singk 
wave  movement  produced  iu  the  arterial  ByBtem  at  the  tinie  the  ventricular 
contenta  are  forcat  through  the 
aortic  valvea,  and  thia,  as  Mackenzie 
aiig^eata,  may  be  called  the  ay8tolic 
wave. 

In  the  tracing  of  a  Iow  preaeure 

pulae  (Fig.  13),  the  heart  movement 

which  givea  rine  to  this  wave  ia  ap- 

parent  as   a   eingle   elevation,  and 

Fm.  i».-Ti.e .r-ini!r.urt  riirrotir »-.vf--!!.!- tni-      ji,g[,  ^^^^  second  aud  elighter  increase 

in  arterial  presaure  which  followB  i« 

depicted  as  the  dicrotic  wave,   Therefore,  wheii  the  radial  artery  is  compreaaecl 

by  the  pad  of   tlie  8phygiuogiaph,  these    two  wave8 — tnie  intra-urterial 

wavea  of  preeaure — produce  two  espausions  of  the  veRsel,  and  the  simplest 

tjpe  of  8phygmograni  ia  re]>reHeiited. 

The  Dicrotic  Wave. — With  regard  to  the  nature  of  the  dicrotic  wave  we 
may  give  the  fol]owing  explanation : — After  the  completion  of  ite  8y8toUc 
contraction  the  ventricle  t>egina  to  relas,  and  in  doing  ao  any  aupport 
afforded  to  the  aortic  cuape  by  its  oontracted  vvalls  ia  withdrawn.  A 
negative  wave  ia  thua  eet  up  which  travela  toivards  the  heart.  Thia  wave 
ia  arrested  by  uieeting  the  closed  aortic  valve,  and  ia  reflected  as  a  positive 
wave  toward8  the  peripherj.  Hence  it  is  accompanied  hy  a  renewed  riae 
in  the  blood  preasure,  and  ia  indeetl  sometimea  appreciated  by  the  finger  a« 
a  second  though  feehler  pul8e-wave. 

That  the  two  wavea — aystoIic  and  dicrotic — are  the  only  eaaential  onea 
in  a  pulse-tracing  is  eaaily  deuionstrated  by  allowing  the  blood  to  apurt 
from  a  cut  artery  on  to  the  aiirface  of  a  re\oh'ing  drum,  when  the  Bo-calle<l 
hsem-atitograph  Ls  obtained. 

Modijications  of  the  St/stolic  JCai-f. — It  so  happens  that  what  ia  generally 
described  aa  the  nonual  8phygmographic  tracing  ahows  more  than  these  two 
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waves,  for  betweeD  the  summit  of  the  first  wave  and  the  dicrotic  notch  there 
is  a  second  upheaval  (Fig.  10),  Thia  uplieaval  may  sometimea  rise  to  a 
higher  level  tlian  tlie  lirat  summit,  or  it  maj'  be  poorlj  represented.  The 
8yetolic  waYe  maj  therefore  appear  in  the  sphjgmogram  as  a  single  curve, 
or  it  may  be  broken  up  into  two  or  more  distiuct  elevatioDs  owing  to  the 
participation  of  other  tactors.  The  ephjgmograph  plajs  an  important  part 
io  the  breaking  up  of  the  sjatolic  wave,  but  the  arrangement  of  the  two 
eummits — i.e.  the  tirne  of  occurrenee  of  the  second  wave— is  determined 
largely  by  the  degree  of  obstruction  to  the  outflow  of  blood  from  the 
ventricle  into  the  aorta,  and  also  by  the  atate  of  tlie  resistance  in  the  peri- 
pheral  arteries.      Thua  interference  with  the  propagation  of  the  sjatolic 


— The  niodlficatloa  of  the  afntflLo  wavB  &n  lorlfc  iit«iKM[ 
fonju  th<^  lufEhMt  piTt  or  thu  tncLnu. 


— MraliBcotlon  of  the  "jmloILc  ir»v«  prodncud 
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wave  fiom  marked  narrowiDg  of  tbe  aortic  orifice  will  produce  a  lairlj 
conBtant  and  characteiistio  modifieation  of  the  summit  of  tlie  Bphygmogram 
— the  wave  is  broken  up  early,  and  the  second  elevation,  which  may  be 
pointed  or  rounded,  forms  the  highest  part  of  the  tracing  (Fig.  14). 

Again,  with  the  normal  propagation  of  the  ByBtolic  wave  a  contracled 
State  of  tlie  peripheral  arteries  may  also  lead  to  a  l*airly  typical  division  of 
the  summit.  Both  wa^'e8  may  be  of  about  equal  aize,  with  a  notch  of 
varving  depth  between  them  (Fig.  15).  With  greater  peripheral  reaistance 
the  tracing  is  freqnently  of  the  type  8hown  in  Fig.  16,  and  should  the 
resistance  l>ecome  atill  iurther  increased  the  pulae  may  become  anacrotic 
(see  p.  205).  Uiider  certain  conditions,  e.g.  pyrexia,  where  the  peripheral 
veesels  are  dilated  and  the  ventricles  excited,  a  somewhat  similar  summit 
may  be  formed,  and  is  eDtirely  due  to  iDstrumeiital  defecta.     In  eome  casee 
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of  aortic  regurgitation  without  Btenoeis,  thia  kind  of  summit  ia  frequeQtly 
seen  (Fig.  17). 

The  matrner  in  whiQh  the  ajatolic  wave  is  brokeo  up  is,  in  m&aj  cases, 
Buggestive,  but  the  Tmter  agrees  with  Mackenzie  that  it  ja  bettar  to  diacard 
ali  terma  of  signification  in  naming  the  varioua  aummits.  Thera  ia  the 
eiDgle  heart  wave — the  ajstolic  wave — and  the  dicrotic  wave,  which  is 
dependent  upon  the  cloaiire  of  the  aortic  valves.  Modificationa  in  the  out- 
line  of  thia  simple  form  of  sphygmogram  raaj  reeult  from  the  participatiou 
of  the  other  factora  meationed. 

Vieieg  of  Roy  and  Adami.— T)^  views  of  Hoj"  and  Adami  aa  to  the  origin  of  the 
leading  features  of  the  s^stolic  portion  of  tbe  pulse-tiHcing  iiiay  be  briel^  referred 
to;  but.  for  the  reasona  in  favourof  such  changesin  nomenclatureus  they  auggest^ 
their  paper  muat  be  consulted  {Prnctitionf.r,  1890).  Kof  and  Adami  lAy  great  streas 
upon  the  mode  uf  cardiao  contraction,  and,  geiierallj'  speaking,  thej  recognise,  in 
addition  to  inertia  waves,  threr  heart  waves.  T)ie  up-stroke  corresponds  to  a 
primarv  henrt  vvave,  and  is  due  to  the  ventricular  contraction  ;  fur  the  percusnion 
wave  ot  Mahomed  tl]ey  Bubstittrte  the  term  jiapil/afi/  wave,  as  they  believe  this  to  be 
due  to  the  late  and  tra  n  si  en  t  contraction  of  the  papillary  tnuscles;  the  tidal  or  pre- 
dicrotic  elevntion  is  calli«!  the  outjlme-i-rmninder  wft ve,  on  the  ground  tliat  it  results 
fi-oni  a  continued  ontrac-tion  of  tlie  heart  wall,  which  persints  longer  than  that  of 
the  papillAt'y  muscten. 

Hoy  and  Adami,  in  studying  the  pulae-curve,  made  nne  of  aii  instrument  called 


Kia.  ir.— PulHln  aortic  reguiciutlon  vithout  iitcnrMlii.    Tliodoubl«  nuniniltof  Uisaritollc 
wiT>  !•  or  lnitniiu«iiW1  oHkIii. 

the  sphygmometer  (see  PtriptUhtur,  vol.  x1v.  p.  29,  1890).  With  this  instrument 
the  authors  claim  that  the  pressure  upon  the  artery  can  be  regulated  exactly  ;  that 
the  tracings  are  Hufficiently  large  to  enable  nne  to  distinguish  minut«  variations  in 
t)ie  characCers  of  tlie  pulse-vave  ;  tliat  the  curvea  are  free  from  inertia  vibrations  ; 
and,  lastly,  that  the  blood  presaure  within  the  ftrtery  can  be  raeasured. 

Viaoii  of  vim  Fi-ty  nnd  von  Ki-i^t.  —  Von  Kries  and  von  Frey,  in  their  in- 
terpretation  of  the  pulse-curve,  adopt  the  view  tliat  tliere  is  otily  a  lingle  heart 
wave,  and  that  there are  rebouods  or  thia  wa\e  within  the arterial  aystem.  IVavea 
Het  up  within  an  iirtery  may  rebound  from  the  poiiits  of  division  of  the  vessel,  but 
the  cnief  aite  of  rebound  is  the  peripher^  of  tne  vascular  syateni — the  capillary 
area.    These  waves  modify  each  other  bv  interference. 

Von  Frey  conclodea  that  tliothoroughdiscussion  of  any  pulse-tracingis,strictly 
speaking,  inipossible  in  the  absence  of  a  knowle<!gn  of  the  number,  origin,  and 
direction  of  tne  ivaves  wbich  share  in  its  production. 

From  recent  observations  by  Leonard  Hill  and  others  it  would  aeem 
not  impoaaible  that  the  degree  of  distension  of  the  vence  comites  in  the 
radial  eulcus  maj  affect  the  pulae-tracing,  as  it  may  also  mialead  one  in 
fonning  an  eatimate  of  the  pulse  by  means  of  the  finger.  According  to 
these  observers  the  radial  aphygmogTam  muat  be  int«rpreted  aa  a  presaure 
curve,  for  the  movemente  of  the  lever  of  the  8phygmograph  are  produced  by 
the  changes  in  pressure  in  tlie  veasela  vvhich  lie  in  the  radial  aulcus.  We 
think  undue  importance  has  been  aacribed  to  venous  influence,  but  we  shall 
refer  to  the  matter  again  under  the  section  of  pulae  and  respiration. 

Digital  Sphygmographs. — It  must  be  home  in  mind,  however,  that  when 
the  pulse  is  felt  in  the  ueual  way,  or  when  the  pad  of  the  8phygmograph  is 


,yCoogle 


PULSE,  THE  203 

applied  over  ite  site,  a  luuch  more  complex  set  of  movements  is  obtained 

than  is  genenilly  recogniaed.     Thua  the  tracing  ia  more  than  a  diagram  of 

the  changeB  of  blood  pressure  within 

the    arterj.      It    is    perhaps    more 

correctly  to  be  regarded  aa  a  repre- 

BentatioD  of  a  conimunicated  pulsation 

from   the   vessel   to  the  tiaauea  and 

liquid8    surrounding  it.      Thus   the 

writer  has  taken  tmciDgs  from  the 

pulp  of  the  middie  liiiger  hy  meana 

of  Dudgeon'B  sphygmograph,  which 

eihiUt  aU  the  featuPM  of  M  ordinarj  '^£r,K"!,!S;.™;W.*JiS;  * 

radial    8phygmogram   (see   Fig.    18).        ■i>hjKiiiognun). 

Digital  Bpliygmc^aph8  which  record 

the  pulaatiotis  of  the  vesaels  of  the  nail  bed  have  been  In  uae  during  tbe 

last  few  year8,  and  Waller  has  reGeQtly  deecribed  a  very  uaeful  instrument 

of  thie  kind  under  the  name  of  the  "  oaychograph." 

Tfie  Inverted  Sphygmoffram. — ^It  must  not  be  forgotten  also  that  there 
ia  some  displacement  of  the  whoIe  artery  in  its  bed  at  each  sjstole  of  the 
ventricle.     AIleii,ThomsoQ  believed  this  locomotion  of  the  arterj-  to  be  pro- 


duced  by  the  distension  and  elongation  of  the  lavger  vessels  near  the  heart, 
and  in  many  persons  the  radial  artery  may  be  seen  to  more  under  the  akin. 
Tbese  diaplacementa  are  most  easily  seen  in  atheromatoua  arteriea  at  their 
curvatures,  and  where  t)iey  adhere  to  aurrounding  tissues.  There  is  some- 
times  a  oonaiderable  movemeut  of  the  radial  artery  at  the  tirne  of  tlie  ven- 
tricular  syatole,  and  there  is  a  conBequent  "suuking-in"  of  the  tiaeues 
adjacent  to  it  Thia  ia  well  shown  in  the  tra«ing.  Fig.  19,  wliere  the  pad 
of  the  8phygmi^raph  wa8  placed  alongeide  a  large  radial  artery.  The  lower 
tracing  in  the  figure  BhowB  that  the  needle  of  the  instrument  inatead  of 
being  shot  upwardB  at  the  time  of  8ystole,  as  in  the  up[>er  tracing,  ia  drawn 
backwards,  thns  forming  an  inverted  diagram  of  the  norma!  cnrve.  Mac- 
kenzie  figured  similar  tracings  to  show  the  effecta  of  the  audden  movement 
of  the  carotid  artery  in  the  neck. 

Geiural  Information  aforded  hy  a  Sphj/gmogram. — From  a  good  8phygmo- 
gram  we  obtain  information  on  many  points  in  connection  with  the  heart 
and  circulation:  (1)  we  ascertain  the  rate  and  rhythm  of  the  heart; 
(2)  ve  become  acquainted  with  certain  events  ocourring  during  the  cardiac 
syatole ;  (3)  we  get  some  indication  of  the  state  of  the  blood  pressure ;  (4) 
we  can  form  aome  idea  of  the  state  of  the  arterial  walla 

We  can  only  judge  the  height  of  the  blood  pressure  in  a  general  way 
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from  the  form  of  the  pulse-curve.  Wheii  the  sjstolic  wave  appearB  aa  a, 
single summit,  wa  maj  usiiallj  assume  that  the  bloai  preaam«  ia  relatively  low 
(Fig.  20).  When  a  large  e^stolic  wave  is  divided  hj  a  notch,  and  the  Becoad 
summit  is  large  and  well  suetained,  the  pressure  in  the  veasels  is  generallj 
high,  but  is  not  alvrajrg  so  in  people  over  8ixty  jears  of  age  (Fig.  21). 

Some  Features  of  tke  Sphj/gmogram  due  to  InttrumtnUU  Bf/eet. — There 
are  certain  vvell-marked  features  in  many  traeings  made  with  Dudgeon's 
Bptijgmograph  which  are  undoubtedly  due  to  a  defect  in  the  instrument. 
It  is  wefl  to  recognise  this,  and  defects  thus  caiised  are  not  altogether  un- 
desirable  so  long  as  their  undue  exaggeration  is  aviiided.  With  čare  it  is 
poseible  to  A-o  so,  but  in  some  low  pressure  pulsea  the  interpretation  must 


rio.  ai.  — Lnriif  ilivlilt«!  nvut« 

always  be  somevvhat  uncertain.  ThuB  when  the  iieedle  is  jerked  up  very 
forcibIy  the  apex  of  the  8y8tohc  wave  is  very  pointed,  or  may  even  !je 
looped  (Fig.  22).  The  oeedle,  from  ite  momentum,  bas  formed  an  apex  to 
the  curve  which  is  out  of  ali  proportion.  AVben  this  hapjiens,  the  fall  of 
the  needle  is  also  apt  to  he  too  extensive,  and  may  come  dovvn  to  the  level 
of  the  base  line  or  below  it.  The  Iowering  of  the  blood  pressure  during  the 
diastole  of  the  ventricle  will  thus  appear  to  be  very  sudden  and  e>:treme, 
which  it  really  is  not  (Fig.  2.'^). 

Tke   Anatrotie  Fulse  and  the.   Biaferiens  Piilse. — These  two  forme  of 
8phygmogram  may  be  conveniently  eonsidered  together,  as  a  description  of 


:i.  K Looplnu  oriiy>Uillc  »nvf  Fin.  :U.— Too  (ireit  (■ 


the  former  will  include  most  of  the  features  of  the  latter.    The  wTiter  sees 
no  reason  to  regard  them  as  separate  types. 

The  anacrotic  pulse  may  sometimea  be  a  true  representation  of  the 
course  of  events  in  the  artery,  and  it  is  generally  eupposed  to  be  character- 
istic  of  marked  obetruction  to  the  ontflow  of  blood  from  the  ventricle  into 
the  aorta,  e.</.  aortic  stenosis.  Graham  Steell,  in  describing  the  pulse 
in  aortic  stenosis,  recognises  two  distinct  varieties :  (1)  the  anacrotic  pulse ; 
and  (2)  the  bisferiens  pulse.  According  to  this  authority,  the  former  is  the 
more  characteristic  pulse  in  narrowing  of  the  aprtic  orifice,  owing  to  its 
slu^ish  development  and  iufrequeQcy ;  the  latter  bas  a  more  perpendicular 
up-8troke,  a  pointed  percusaion  wave,  and  the  cleft  betvveen  this  wave  and 
the  tidal  wave  is  ver7  deep.     The  tidal  wave  itself  is  pointed,  and  the 
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aortic  notch  is  U8ually  Bituated  low  down  in  the  line  of  descent.     The 
dicrotic  wave  is  U8ually,  but  not  alway8,  ill-developed. 

Steeil  thus  describes  the  featiirea  of  the  anacrotic  pube: — (1)  The  up- 
stroke  alopes  instead  of  being  perpeodicular ;  (2)  the  percussion  wave  ie 
practicaUy  abolished ;  (3)  the  tidal  wave  forms  the  summit  of  the  curve ; 
aDd  (4)  the  dicTotic  wave  is  usuallv  ill-developed.  In  addition  he  DOtes 
the  characteriBtic  siovvnesB  of  the  pulse,  which  is  an  important  point.  This 
description  coincides  with  Mfthomed'B  idea  of  the  simplest  pulsatile 
movement  in  an  elastic  tube,  where  the  pulse-waTe,  being  Blowly  delivered. 


or  ths  ventrirle :  F  oorrei|wiirli  to  the  dluM«  oT  the  vrntrifK    Uleh  jnsltlon  ordkrotLc  iiotch  (<). 

is  not  modified  by  the  percuBBion  element.  In  the  anacrotio  pulse  the 
sjstolic  wave  may  in  some  instances  appear  as  a  aingle  round^  Eummit 
(Fig.  24),  or  under  other  conditions  there  uiay  be  a  djstinct  break  in  the 
line   of   the  up-stroke  (Figa   25   and   26).       Among   other    factors    the 


Fia.  !5.— T7pl«liin»crotlcpul»rniiiicMBor  fin.  3«.— PuIm  in  auttic  .teiiDiiiH.    (Von  jK4Urt'.»i,hyi(- 

»ortic  Hl»do«i".  iiiogniph)  (miaemtk  tujr). 

delica«y  of  the  sphjgniograph  ie  responsible  for  the  degree  of  development 

of  this  notch.     The  ventiicle,  for  one  reason  or  another,  bas  some  difliculty 

in  delivering  it«  contents  into  the  aorta,  and  lience  there  is  not  the  usual 

sttdden  sharp  impact  imparted  to  the  eolumn  of  blood  in   the   arterial 

Bystem.     The  Bjstolic  wave  then, 

if     graphically     recorded,     will 

appear    as     a    single    sluggish 

elevation  or  as  a  divided  eummit, 

according  to  the  delicacy  of  the 

instrument       employed.         The 

notch  may  occur  at  any  part  of 

the  upstroke,  and   sometimes   it 

occura  at  the  top  of  the  curve, 

thus    giving    rise    to    a    double  '■"woVnirS^lLCT:.i™l«'ti,X\fl;ec':ii,'^ 

summit   (Fig.   27).     The  aecond 

summit    tends    to   rise    more    and    more   aliove    the   level    of   the   firet- 

formed    apex    in    the    so-called    anacrotic    pulse,   and    is    usuallj   well 
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suBtamed,  but  tbis  last  feature  depends  od  oLher  factors.  If  theie 
iB  a  relatively  powerful  left  veutricle,  and  perbape  some  pyrexia,  the 
two  wave9  forming  the  aummit  tDay  be  equaUf  large  and  pointed, 
aad  the  clefl  betweeii  them  maj  be  Tery  deepL  The  up-stroke  is  then 
more  Buddeu  and  of  greater  amplitude.  Ex€iggeration  of  tbeae  waves  is 
of  instrumental  productioo,  aad  it  is  ia  thU  way  thst  tbe  biaferieas  polse 
18  fonned  (F^.  28).  The  writer  doea  not  think  thie  trpe  of  Bphjrgmogram 
oooura  in  caaes  of  pure  aortic  slenoeta  unleas  there  is  an  elevation  of  the 
temperature,  or  at  aDj  r^te  some  diminutioti  in  the  peripheral  resistance 


A  form  of  curve  very  eimilar  to  the  pulsus  bisferiens  is  conmionlj-  obtained 
in  cases  of  aortic  incompetenee  nithout  stenosis,  bul  the  aecond  aummit  ia 
then  rarely  so  higb  as  the  primarj  one  (see  Fig.  ITj-  The  douhle  summit 
under  these  circuiiistances  is  eutirely  dependent  upon  tbe  sudden  and 
forcible  manner  in  which  the  svstolic  wave  is  developed  in  the  relativelj 
emptj  arterial  sjstem. 

The  writer  would  define  the  bisferiens  pulse  as  one  in  which  the  sjatolic 
wave  is  hroken  up  into  two  more  or  less  pointed  summits  of  about  equal 
size,  the  second  summit  alirays  risiug  to  a  higher  level  than  the  first.  This 
last  feature  is  the  important  one,  and  it  belougs  also  to  the  anacrotic  pulse. 
Under  certain  circumstances  the  anacrotic  pulse  nia^  become  modified  into 
the  bisferiens  pulse,  and,  generally  Bpeaking,  the  former  co-exiats  witli  a 
relatively  higher  blood  pressure  than  the  latter. 

To  return  to  the  anacrotic  pulse,  we  may  atate  that  obstruction  to  tbe 
outflow  of  blood  at  the  junction  of  the  ventriele  and  aorta  ia  not  the  onlv, 
or  even  the  chief,  condition  which  produces  this  uiodification  of  the  sj-stolic 
wave,  though  some  of  the  most  characteristic  tracings  may  be  obtained  in 
aortic  stenoeis.     Anjthing  which  tends  to  abolish  the  ]>ercussion  element 
in  the  wave  and  which  leads  to  the  more  gradual  transmissiou  of  tha  impulse 
within   the   arterial   tube,   will   produce    a   rouuded    or  anacrotic   curve. 
Tracings  made  with  the  plethyamogr,iph  of  the  pulsation  of  the  arm  or  leg 
as  a  whole    are    generally 
anacrotic.    The  normal  form 
of  intracranial  pulse,  takeu 
from  the  fontanelle  or  from 
a  gap  in  the  skull,  is  ana- 
crotic. 

The      writer      reoentlv 

made  traciuge  from  a  pleici- 

Fio.  w,— TimciMK  fmin  n  ptpiiftimi  snKi.im«  of  th«  ^™ip,  -i»>»iiin  form        augioma,        wliich 

»'A-pira^^i^^oh'"."'"'''"^""^'""'''^""*'   ""''"""''*"''"'*"*  pulsated   aa   a    mass   under 

the   Bcalp   of  a   child  aged 

seven  yeara.     The  ty|>e  of  curve  obtained  vas  also  anacrotic  (see  Fig.  29). 

In  very  young  iufauts  the  Bphygraogram  of  tiie  mdial  arterj-  is  frefjuentlv 
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aaacrotic,  and  the  same  kiud  of  piilse-curve  ia  obtaiaed  io  aome  cases  of 
aneurism  of  the  aorta  io  adults,  for  reasons  which  will  be  stated  here- 
after.  But  in  the  opinion  of  the  writer  the  most  powerfuI  eingle  factor 
in  the  production  of  the  anacrotic  pulse  ia  controction  o/  the  peripheral 
vesaets.  In  children  he  is  convinced  that  this  is  bo,  and  in  some  cases  of 
tubercular  meningitis,  vvhere  even  the  larger  arteries  (radiaU)  are  lightly 
contracted,  this  form  of  sphygmogrum  is  very  eharacterifltic.  Sometlmes. 
when  the  clilld  is  slightlj  feverish,  the  two  elevations  compoaing  the 
summit  maj  be  of  nearlj  equal  size,  and  if  tlie  vaso-conatriction  be  more 
compIetely  reraoved,  the  second  summit  may  be  smaller  than  the  firet,  but 


f<l  !>  ynn,  aiiBs 


iB  Btill  remarkably  developed  (Fig.  30).  Whjen  the  radial  artery  is  lelt  to 
be  coEtra43ted  in  this  manner,  the  8yBtolic  wave  is  invariably  rendeted 
anacrotic,  or  is  divided  into  a  double  summit,  and  should  the  veBsel  relax 
Eomevvhat  it  is  quite  poseihle,  as  Graham  Steell  states,  for  the  finger  to 
appreciate  the  two  summita  of  this  wave.  The  writer  has  frequeQt]y  known 
such  a  pulse  called  dicrotic.  He  can  also  conSrm  Steeirs  observation  as  to 
the  development  of  this  feature  on  one  side  of  the  body  only ;  in  carotid 
tracings  it  is  not  unusual  to  find  that  from  the  left  side  anacrotic,  while 
that  from  the  right  side  is  nornial — katacrotic. 

A  very  good  example  of  the  anacrotic  pulse  is  8hown  in  Fig.  31.  It  wa8 
obtained  from  a  boy  fourteen  yearB  old,  who  had  extreme  hypertrophy  of 
the  left  veutricle  and 
remarkable  thickening  of 
the  artericB  ali  over  the 
body.  It  wa8  with  great 
diEBculty  that  the  pulse 
could  be  felt  in  the  radial, 
or  even  in  the  brachtal 
artery,  and  the  preaence 

of  Eayuaud'8   phenomena         Fi«.  ai— V8ryDiarktda™croti»moftlir;pul«1mi(ai.pwhPK-the 

in    the    hands    and    feet  i«ri[,ii»rsi  ™ii»taiicpwii.<..i-)nn<,ii>iy  intrM.«!, 

su^eated       considerabte 

obstructiou  in  the  peripheral  blood-8upp]y.  The  boy  died  from  a  cerebral 
hsemoirhage,  the  result,  doubtlesa,  of  the  exces8ively  high  arterial  pressure. 
The  whoIe  arterial  Byatem  nras  fo\md  to  be  uniformlv  thickened  and  con- 
tracted almost  to  the  obliteration  of  the  lumen  in  aome  of  the  smaller 
branchea.  The  left  veutricle  ahowed  pure  concentric.  hypertrophy,  and 
the  aorta  was  greatly  narrowed  throughout  its  whoie  coiirae.  Here  the 
peripheral  resistaace  must  have  been  enormous,  and  this  wa8  probably 
the  factor  mainlj  concerned  in  modifying  the  sjstolic  wave  in  the  manner 
deacribed.     Compreasiou  of  the  abdomJnal  aorta  will  alter  the  8ystoIic  wave 
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in  a  Bimilar  way,  for  a  Dormal  pulse-cutve  can  by  this  meaiiB  be  made  to 
exhibit  anacrotic  charactere. 

The  anacrotic  Bphfgmogram  ia  sometimes  a  true  representation  ot'  the 
couree  of  events  in  the  artery,  but  it  may  aleo  be  obtained  by  faulty 
applicatton  of  the  3phygmogTaph.  ii\ich  a  curve  muet  often,  for  thie  reason, 
be  regarded  with  suspicion  as  being  posBibly  an  incorreot  record  ot  the  pulse 
under  exaininatioQ. 

The  Fonlanelle  Pidse} — In  the  young  child  the  brain,  surrouaded  by 

tluid,  is  contained  vrithio  the  UDyieldiDg  cranium.     At  one  point  there  ie  a 

Hmall  atea  of  elaatie  membrane — the  tontanelle.     The  impulse  of  the  left 

ventricie — By8tolic  wave — ia  propagated  to  tlie  arteries  which  ramify  in  the 

brain  substance,  and  the  whole  organ  expandB.     The  fluid  suirounding  it  is 

tlien  Gompressed,  and  the  membranous  area  is  raised  Hligbtly.     Thts  is  one 

of  the  fontanelle  movements — the  arterial — and  it  is  really  a  plethyBmo- 

graphic  pulaation.     In  this  čase  th6  ByBtolic  wave  is  aoting  against  great 

resistance,  so  the  percussion  element  is  largely  abolished.     This  pulsation  of 

the  fontanelle  is  the  espression  of  the  more  or  less  gradual  8weUing  of  the 

brain ;  and  if  a  tmcing  be  made 

by  means  of  a  8ystein  of  tambours, 

a   single   slowly   rising  wave   is 

often  aH  that  ia  obtained,  or  the 

curve  may  be  slightly  anacrotic 

(Fig.  32).     But  by  means  of  more 

delicate  apparatiis,  e.g.  Dudgeon'B 

'^°- VJ;!rbi';S?rS.ndKi;"  i^,";™  or    Marey'a   8phygmograph,   the 

single   wave   can   be   broken   up 

into  a  curve  which  is,  aa  a  riile,  typically  anacrotic     This  is  the  normij 

form  of  intracranial  pulse,  and  eap^ially  so  when  the  general  arterial  blood 

presBure  is  high  (Fig.  33). 

Another  movement  of  the  fontanelle  occurs  with  respiration.  With 
inspiration  blood  iB  Bucked  out  of  the  venoua  sinuses  of  the  brain  toward8 


thn  m^ntiocT  mamim  ti  uti 
thi>  lontuiellA  pulH  to  *haw 
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the  right  heart,  and  the  vohune  of  the  brain  is  thus  diminished.     Hence 

the  membrane  ia  drawn  inwardB,  and  the  arterial  pulaations  which  occur 
during  the  inBpiratory  phase  are  of  smaller  size  (Fig.  34).  E!iactly  the 
oppoaite  thing  happens  during  expiration — distension  of  the  brain  and 
bulging  of  the  fontanelle.  With  a  high  intracranial  tenaion— bulging  fon- 
tanelle— the  respiratory  undiilationa  become  leas  marked,  while  with  a  low 
intracranial  tension^depression  of  the  fontanelle — they  are  well  developed. 

a  v&luable  paper  by  Dre. 
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The  Interpretation  o/  Features  dne  to  Instrumentai  Defect. — Some  of  the 
featiires  in  the  sphjgmograra  which  we  know  not  to  be  dependent  upon  trne 
arterial  waveB  maj',  neverthelesB,  be  turned  to  good  account.     The  height 
of  the  up-8troke  macle  by  the  needle  depends  so  much  uixni  conditiona  and 
methods  of  appljing  the  instrument  that  it  hae,  as  a  rule,  little  sigoiticaace. 
But  in  aome  instancea,  wliere  a  series  of  tracinga  is  carefiiUj  made  on  the 
same  patient  when   there  is  reason  to  believe  that  his  radial  calibre  ia 
undergoing  dali}*  variations,  theii  the  height  of  the  up-stroke  is  of  some 
Buggestive  moment.     It  will  afford  some  indication  of  the  state  of  tonus 
of  the  veseeL      In   the 
tightly  contracted  state 
the  plaj"  of  the  arterial 
wall    will    certainlj    be  ■ 
uiucb    less    than    wheD 
the    arterj   is    fully   re- 
laxed.      The  writer  haa 
tnken     manv    sphjgmo- 

grams    to    illustrate    this    Fiu.  .SJ.-I4phygiiiagninrmmi*<llal  Hrt^rjilimniiHn  ut«)!  ar  ilyiipn[u 

point,  and  has  confirmed       ?rmm"''^«MUc'^vp"i™tiNH,  w!^'p"lru'i^'i*kti 

the   results  obtained  by 

naeasureinents   of  the   calibre  of  the  radial  arterv  by  means  of  01iver's 

arteriometer  (Figa.  35  and  36).     Tracings  made  under  the  intiuence  of  amyl- 

nitrite  prove  that  the  height  of  the  up-stroke  is  sometimea  a  feature  from 

which  certain  conclusions  may  be  drawn. 

The  direction  of  the  up-stroke  is  of  much  greater  impnrtance.      It 
niay  rise  vertically — at  nearly  a  right  angle  to  the  moving  smoked  surface  ; 
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it  may  rise  in  a  more  slanting  direction,  or  it  may  sometimes  be  distinctly 
bent  invarda  during  ita  ascent. 

A  suddea  rise  of  the  needle  indicates  that  there  is  a  relatively  strong 
ventricle,  and  that  the  distribution  of  the  blood  through  the  arterial  system 
is  imimpeded.  This  is  aeen  in  aome  cases  of  aortic  regurgitation,  and  the 
ayHtolic  wave  in  such  a  tracing  inay  have  a  double  summit,  and  that  of  the 
fitst  may  be  looped.  Tlie  modlfication  of  the  8y8tolic  wave  in  auch  caaea  is 
purely  of  instrumentai  origin — it  does  not  imply  co-exiBting  stenosis,  A 
Bimilar  summit  may  be  obtained  in  any  čase  where  pyrexia  haa  excited  tbe 
ventricle  and  dilated  the  periplieral  vessela.  A  diatinguishing  feature  in 
the  sphygmogram  of  aortic  incompetence  is  the  small  aize  of  the  dicrotic 
wave  and  ita  position  at  the  lowe8t  part  of  the  tracing  (Fig.  37). 

When  a  relatively  strong  ventricle  is  acting  against  some  peripheral 

resistance  the  up-stroke  of  the  tracing  niay  also  be  sudden,  but  a  smaller 

sjstolie  wave  is  produeed.     The  summit  is  agaiu  divided,  and  the  first  apex 

may  be  looped,  acute,  or  rounded,  while  there  is  sometimes  a  considerable 
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fall  of  the  needle  towards  the  abaciesa  before  the  eecood  wave  is  developed. 
ThiB  second  wave  uiay  be  also  uDusuallj  poiated  owing  to  the  inertia  of 
the  needle  (see  Figs.  30  and  .'iS). 

With  a  relatively  weak  ventricle  and  normal  peripheral  lesistance,  the 
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up-stmke  is  apt  to  t>e  moreoblique;  and  if  an  in&trumental  apex  to  the 
8yatolic  wave  is  foniied,  it  is  a  small  one.  The  up-stroke  may  be  ijicurved 
where  the  ventricle  is 
pfiwerf iil,  and  the  peripheral 
reaistance  increased.  It  in 
an  in»truinental  defect  f  Fig. 
39). 

With  regard  to  the  fall 
of  the  needle  it  may  be 
said  that  a  slow  and  even 
fall,  with  little  prominence 
of  the  dicrotic  wave,  argues 
a  relatively  high  blood 
pT88Bure;  a  low  presBure  in  the  arteriea  is  usually,  hut  not  alwayH, 
distinguished  by  a  rapid  descent  of  the  needle,  and  by  a  weU-deveIoped 
dicrotic  wave.  The  escursion  of  the  needle  ia  generally  greater  when  the 
blood  pressure  ie  low. 

ThB   VALUB  of  THK  SPHrOMOdRAM   AS  IKDICATING  THE   StATR  OF  THK 

Blood  Prbsbure. 

(a)  Tke  Pontion  of  the  Dicrotic  Nolek. — The  queation  of  blood  preaeure 
is  only  partia]ly  diaciiHBed  by  the  liehaviour  of  the  needle  of  the  6phygmo- 


■TleriBl  blimll  iin-Miin-.     8,  t)«lol«  of  vrEtriclf ;  K,  iliutole  of  vmulcif .' 

graph.  In  forming  an  estituate  of  the  arterial  preaaure  from  a  pulse 
tracing,  we  should  siTecially  note  the  position  of  the  dicrotic  nolck  on  the 
down-atroke  of  the  eun-e.  The  higher  the  position  of  tkis  notck  tke  higker 
the  Uood  pressure.  Ita  height  aljove  the  baae  line  of  the  tracing  ia  therefore 
an  important  point  in  deciding  thia  gueation,  The  tracing.  Fig.  40,  waa 
taken  from  the  čase  already  tlescribed,  where  great  hypertrophy  of  the  left 
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ventricle  co-exi3ted  with  general  thickeniug  and  narrowing  of  the  artenee 
(eee  page  207).  The  beight  of  the  blood  pressure  in  this  instance  must 
have  been  exceptionaI,  and  it  ia  intereeting  to  note  the  remarkably  higb 
poaition  of  the  dicrotic  notch  above  the  baae  line  of  the  tracing.  The  low 
pOBition  of  the  notch  in  aortic  regurgitation  may  be  usefullj  compared  with 
thi8  (aee  Fig,  37). 

(&)  The  Character  of  the  Dicrotic  Wave. — This  is  alao  suggeetive.  If 
the  dicrotic  wave  bas  been  absent  or  veij  small  in  a  BphTgmogram  of  the 
Iow-preBBure  type,  and  gradually  becomes  more  develope(Cwe  may  8afely 
affirm  that  the  arterial  presaure  is  increasing.  ConTer8ely  tlie  gradusl 
disappearance  of  the  dicrotic  wave  in  a  čase  of  this  kind  dcnotes  that  the 
blood  presaure  is  falling  to  a  dangerouslj  low  point.  From  a  tracing  of 
thie  type,  if  it  persist,  one  may  most  alway8  prognoaticate  a  fatal  issue,  and 
in  the  pneuntonias  of  youiig  cbildren  the  writer  haa  not  so  far  found  a 


single  exception  to  thia  A  tracing  is  appended  tn  illustrate  this  type  of 
puke  from  a  ohild  dying  of  broiicho-pneumonia  (Fig.  41). 

Should  an  increase  in  the  blood  preasure  occur  in  a  čase  of  this  kind,  the 
fiist  indication  is  the  appearance  of  a  dicrotic  wave.  Therefore  this  can 
always  be  regarded  as  a  reassuring  sign.  In  the  rapidly  dilating  heart  of 
pneumonia  and  acute  rheumatism  in  ehaldren,  it  haa  been  elsewhere  pointed 
out  that  the  most  significant  and  atriking  Bjmptom  is  often  the  disappear- 
ance or  great  diminution  of  the  dicrotic  wave.  A  čase  of  extreme  rheumatic 
dilatatioD  in  a  young  child  showed  this  feature  when  first  exatnined,  and 
there  was  also  epigastric  pulsation.  After  a  few  dajs'  rest  in  bed,  recoverj 
waa  indicated  by  the  reappearance  of  the  dicrotic  wave  in  the  pulse-curve, 
and  by  the  disappearance  of  epigastric  pulsation. 

(c)  The  Significajice  of  the  Dicrotic  Wave. — ^The  presence  of  tbe  dicrotic 
W8ve  indicates  that  there  is  some  degree  of  arterial  pressure,  for  the  pressure 
muat  be  excesBively  low  when  the  recoil  wave  is  not  sufficieatly  powerful  to 
be  reflected  from  the  aortic  valve.  The  summit  of  the  dicrotic  wave  is 
nBually  lesa  pointed  than  the  8y8tolic  W8ve. 

DiCROTiSM  ANI)  KrPERDiCROTLiM. — In  the  80-caIIcd  dicrotic  pulse  the 
dicrotic  notch  bears 
a  certain  relationehip 
to  the  base  line  of 
the  trace.  If  it  descend 
to  the  base  line  betore 
the  dicrotic  wave  is 
developed,  the  pulse  is  ?„,.  <2.-Typi<'.Ldirmii<Ti.uiM(eiii(ricr-v-r,aothd.y). 

Bometimes  called  fuUy 

dicrotic.  Should  the  notch  occur  below  the  level  of  the  abscissa  the 
pulse  ia  soid  to  be  hyperdicrotic.  This  raay  occur  to  such  a  degree 
that  the  dicrotic  wave  runa  into  the  up-atroke  of  the  next  beat.      The 
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rate  of  the  pulee,  combined  with  iocreaBed  inertia  of  the  needle,  plajs 
a  very  large  part  in  the  pruduction  of  this  exaggerat«d  dicrotism.     Hyper- 

dicrotism    in   alwayB 

I  associateil  with  great 

frequency     of     the 

pulae,    and    with    a 

I  general  relaxatioD  of 

'  the  Tessel  (Figs.  42, 

Fin.  41.->lo«  tullr  d-yelopBl  dtcroUaa.  -13,  and  44). 

Tke  Monoerotic 
Pulse.^— It  is  Bomevhat  difBcuIt  to  decide  iipon  the  form  of  pulne-curve  to 
which  thia  temi  may  be  coiTectly  applied.     The  uaual  definitioa  of  a  mono- 


erotic pulse  is  one  in  which  the  dicrotic  wave  is  ahsent.     The  8phygmogram 

Rhows  a  seriea  of  single  curves,  but  in  some  of  the.'^  the  positioii  of  the 

dicrotic     notch      is 

indicated  elther  by 

a  break  toward8  the 

end    of    the    down- 

»troke,  or  hy  a  slight      r,„,  <s._Mo^„„i,  „„i„  (,ii«,,,..,™„c-  „f  ,iirn>tie  ..v)  tn  t„ui  cue  ot 

rise    which    appears  i.ucTp-nii  »rpu^mta. 

juBt  before  the  com- 

mencement  of  the  up-stroke  (Kij;.  -iS).     A  uionocmtic  pulse,  in  its  literal 

sense,  means  a  pulse  which  shovva  only  one  distinguishable  wave.     But  there 

are  certain  fallacies  to  be  noted. 

In   the  čase  of  very  young  infants,  and  alao  in  older  children,  the 

sphygmogram  sometimes  appears  as  a  single  undulation  (Fig,  46).     Hence 

the  pulse  at  this  period  of  life  has  been 

Icalled  monoerotic,  and  this  would  seem 
to  be  compatible  with  the  low  blood 
preBsure  of  the  infant  (Ozanam, 
Eeating  and  Edivards,  and  others). 
lty  the  use  of  more  delicate  instru- 
menta, however,  the  infanfs  pulse  is 
found,  in  reality,  to  be  of  the  type 
Kio  w.-Pui«  of  ititont  iBBi  10  montti.,  hIiokihs  ^hich  IS  associated  with  a  relatively 
on«ii:tvo(»r™.roiniyc«iieiimori«™l(r).  high  blood  presBure  in  the  arteries. 

Again,  when  the  arterial  presaure  is 
low  and  the  pulae  rapid,  the  dicrotic  wave  may  be  developed  to  such  an 
eitent  that  it  nearly  eqaal8  the  size  of  the  sy8tolic  wave.  Such  a  tracing 
as  Fig.  47,  where  the  diastolic  phase  of  the  ventricle  is  hardly  apparent, 
might  be  mistaken  for  a  monoerotic  pulse. 

Speaking  of  the  monoerotic  pulse,  Mahomed  said :  "  A  monoerotic  pulse 
ia  nierely  a  hyperdicrotic  pulse,  which  is  so  rapid  that  the  primary  up- 
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stroke  beeomes  superimposed  upon  the  dicrotic  wave,  which  hae  not  time  to 
travel  to  the  radial  before  the  more  rapidly  transiiiitted  priniary  wave  of  the 


Bucceeding  cardiac  coDtractioa  overtakes  and  absorbs  it,  as  one  often  aees  a 
small  wave  of  the  sea  merged  inttrthe  larger  one  whiGh  has  overrun  it." 

In  a  very  rapid  hyperdicrotic  pulse  we  have  obeerved  this  for  a  few 
beats  at  a  time  (see  Fig.  45),  but  in  such  a  čase  the  dicrotic  wave  is  not 
reallj-  absent,  nor  le  the  blood  presaure 
exce8eively  Iow ;    the  mere  rate  of  the 
pulse    has    led    to    the    production    of 
monocrotic  curves.     It  might  be  advis- 
able    to    limit    the    term    "  moaocrotic 
pulse "    to    those    cases    in    which    the 
single   elevation    is    the   result    of    tke 
disappearance   of  the   dicrotic  wave.     A     *""■  "7™tir'1r'^,u"^^:;lir,ij^S't'r ""''''* 
8phygmogram  of  thia   type  is  of  evil 

omen,  because  it  denotes  extreme  Iowering  of  the  blood  ptessure ;  the 
hyperdicrotic  form,  which  beeomes  monocrotic,  is  only  significant  of  danger 
on  accouDt  of  its  great  rapiditv. 

The  Sphtgmogkaphk;  Appeabances  of  the  Pclse  in  Infancv 

The  radial  artery  of  the  nen-born  infant  i»  very  sniull,  and  cannot  be  felt 

as  a  de6nite  structure.    The  vessel  is  situated  rather  deeply  in  the  tissues  of 

the  wrist,  and  there  is  often  a  large  quaDtity  of  aubcutaneous  fat  around  it. 

Ozanam,  Keating  and  Edwards,  and  others,  have  described  the  sphygmo- 

gram  from  the  iiew-born  infant  as  a  meaningless  wavy  line  (Fig.  49).     From 

the  absence   of  dicrotism   tliey 

conclude     that      the      arterial 

pressure  is  very  low,  and  regard 

the  pulse  as  monocrotic.     Tbese 

Yiu.  ip._piiiw  oMhfl  Mv-^-torin.  uininuo»™i")-  C"-       authors  hold  that  the  conditionn 

necesaarj'  for  the  production  of 

the  dicrotic  wave  are  absent  in  early  hfe.     These  conditions,  they  say,  are. 


elasticity  of  the  great  vessela  combined  with  low  tension  of  the  peripheral 
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circulatiou,  and  a  sharp  contraction  of  the  heart.  In  the  infant  thej 
believe  that  owing  to  the  relativel^  lese  strong  heart  the  arteries  are  not 
disteoded  to  sucb  &n  exteiit  as  to  cause  a  thorough  recoil,  and,  further,  that 
there  is  a  marked  resuitaace  to  the  perlpheml  circulation  in  the  kidney. 

The  writer'8  tiaciogs  from  the  pube  of  infanta  do  not  ahow  an  abaence 
of  dicrotiem,  and  the  pulse-curve  obes  not  indicate  a  low  arterial  preaaure. 
Hphjgmograms  made  in  the  manner  alreadj  deacribed  8how  clearly  that  the 
pulee  of  young  infants  is  of 
the  type  aaaociated  with  a 
rfiatively  high  blood  pres- 
Hure  (Figa  50,  52,  and  53). 
Dierotism  is  as  marked  in 
the  sphjgmogram  of  the 
□ew-horn  infant  as  it  is  in 
any  high  preseure  pulse. 

hiKh  aruriai  biinl  pnsKuiv.)  tained  from  the  postenor 

tibial  artery  of  a  fcetua 
during  the  procesa  of  "  turning,"  and  in  it  the  position  of  the  dicrotic  notcb 
is  clearlj  iudicated  (Fig.  51).  Even  before  birth,  then,  the  pulse-curve  would 
seem  to  he  niarked  off  in  this  way  into  B^stohc  and  dioBtolic  portions,  when 
we  emploj  suitable  means  of  instrumental  examination. 

The  8phygmogram  8hown  in  Fig.  52,  which  vva«  taken  from  a  healthy 
boy  Bix  davB  old,  brings 
out  clearly  ali  the 
features  whicli  char- 
actflrise  a  high  -  pressure 
pulae-tmcing  in  an  adult. 

The   B^stolic   wave    rises  i 

in   a    slanting  direction, 
and    the    dicrotic    notch       F»w-iM-iMorcwid.pd4B.™ihi    io.iu*ih^ 

»iritcllc  wmveinloliTO»uinnni*. 

occupies  a  high  position 

on  the  down-8troke.  The  instrumental  division  of  the  sjstolic  wave  into 
two  summita  ia.just  apparent  in  some  of  tVie  curves,  but  in  the  tracing, 
Fig.  53,  from  an  older  child  it  is  very  weU  marked. 

To  find  the  esplanation  of  this  high-pressure  tjpe  of  curve,  which  is 
cbaraoterietic  of  the  very  young  infant,  atteution  may  1«  directed  to  the 
striking  reaemblance  which  exist«  between  it  and  that  obtained  in  aortic 
stenosis  in  the  adult     The  tracing  from  a  premature  infant,  and  some 


Pio.  M.— Fvluori  premMture  lnt»iit  (7  iiiontlu' gurtnllon)  whBn  10iliyioM.    {Coni[iin  wlt)i 
pnlKoTaonlc  itiinoiili  aTmimurjim.) 

which  I  have  taken  from  babiea  a  few  hours  after  birth  (Fig.  54),  compare 
eqiially  weU  »ith  those  from  a  čase  of  aortic  stenosis,  and  perhaps  stili 
better  vrith  the  type  obtained  from  some  cases  of  aneury8m  affecting  the 
arch  of  the  aorta.  The  anaIogy  to  the  latter  is  a  specially  apt  one,  beeause 
the  conditions  giving  rise  to  this  form  of  pul8e-wave  in  both  instances  are 
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reinarkabl7  similar.  Wc  refer  to  the  relatioB  which  exiBte  betweeQ  the 
Bize  of  the  heart  and  the  width  of  the  aorta,  and  also  to  the  fact  that  there 
is  relativelj  leas  blood  in  the  arSerial  8y8tem,  and  hence  a  amaller  pulse  at 
the  wrist,  Beneke  has  8hown  that  the  volume  of  the  infanfs  heart  ie  to 
the  vfidth  of  its  ascending  aorta  as  25  :  50,  vvhereaa  before  puberty  it 
becomes  us  140  :  50.  There  ia  thus  in  both  conditiona  a  left  ventriole 
oonnected  by  a  narrovr  opening  with  a  relatively  capaeious  aorta.  On  thia 
account  the  ventricular  contraction  ia  alowly  developed,  and  the  "  shock " 
imported  to  the  eolumn  of  bhiod  at  tlie  root  of  the  aorta  ie  more  alowly 
propagated  throughout  the  arterial  By8tem  than  it  ia  under  uormal  condi- 
tiona. The  "  8yBtolic  wave  "  is  thua  modified  in  much  the  aame  manner  as 
it  ia  in  the  fontanelle  pulae,  and  rises  in  a  aloping  direction  instead  of 
being  a  vertical  line.  The  fcatures  of  a  high-presaure  pulae  are  thua  deline- 
ated  in  the  tracing  from  a  new-bom  infant  for  the  aame  teaeons  that  they 
are  reproduced  in  aortic  atenoaia  or  aneiiry8m  in  the  adult. 

Until  the  end  of  the  firat  year  of  life  the  infanfa  pulae  remain8  aa  thia 
high  -  pressure  type,  but  after  a  few  months  the  ay8tolic  wave  ia  more 
distinctly  divided  into  a  double  aummit,  and  the  volume  of  the  pulse 
increasea. 

It  is  ioteresting  to  note  the  effects  of  pyrexia  on  the  pulae  of  infaots 
under  a  year  old ;  a  high  degree  of  fever  ut  thia  ago  doea  not  lender  the 
pulse  dicrotic  or  hyperdicrotic 
(Fig.  65).  In  adulta  the  form 
of  pulse-curve  is  very  readily 
altered  by  even  alight  eleva- 
tions  of  temperature,  and 
varying  degrees  of  dicrotiam 
are  produced.  In  children 
under  one  year  old  it  is  moat 

unasuftl  to  obtain  a  pulae-trac-         p,„,  m.-f..i«  o.  .  chud  »t/ii  immth. ;  t.™p.  los-. 
ing  which  ahowB  a  well-raarked  (uicroinid  lus  not  besu  p™iuwd. 

dicrotic  wave,  either  aa  a  result 

of  pyTexia  or  from  any  other  cauae.  At  thia  age  a  dicrotic  pulse  is 
occaaionany  found  in  broncho-pneumonia,  where  the  blood  preaaure  ia 
extremely  low, 

Pulse  Irregularity 

Ijitroduction. — Perhapa  nothing  atrikes  one  bo  much  in  the  8tudy  of 
the  pulse  aa  the  frequeDt  occurrence  of  irregu]arity.  Children  will  eome- 
times  eshibit  a  remarkable  form  of  pulse,  which  it  ia  difficult  to  reconcile 
with  perfect  health,  and  yet  there  ia  often  no  indication  of  diseaae.  The 
peculiarity  of  the  pulse-rhythm  may  be  of  a  very  transient  nature,  or  it 
may  be  preaent  over  a  conaiderable  period.  It  may  be  noticed  in  the 
infant  at  birth,  or  aoon  afterwards,  when  the  pulae-rate  is  unu8ually  8low ; 
thifl  kind  of  irregu]arity  disappeara  when  the  pulae  becomes  rapid. 

The  pulse  -  wave  iacreases  in  atrength  and  volume  from  birth .  to 
piiberty,  and  the  increaae  in  aize  of  the  radial  artery  ia  proportionately 
greater  than  the  growth  of  the  hand.  The  rate  of  the  pulse  of  the  young 
infant,  if  carefully  observed,  will  be  found  to  vary  enormoualy.  When  a 
child  is  kept  in  bed  for  a  conaiderable  period  the  pulse  invariably  alowa 
dowii  in  a  atriking  manner,  and  the  aame  thing  is  noticed  aft«r  a  febrile 
attack.  TJnder  the  in&uence  of  a  high  temperature  the  pulse  will  be  very 
greatly  accelerabed,  but  after  the  fever  subsides  the  rate  becomes  abDormally 
sloff,  and,  at  the  same  tirne,  there  is  a  tendency  to  irregularity  of  rhythm. 
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During  sleep  the  saiiie  type  of  bIow,  irregular  pulse  is  often  foutid.  After 
the  third  jear  of  life  there  is  tt  ootable  diiuinution  in  the  rate  of  the  pulse. 
Great  i'requeiicy  nf  the  pulse  io  young  children  has  niuch  lesa  sigDificaDce 
thau  in  adulta.  The  euormous  rapidity  at  the  commeacement  of  a  Boarla- 
tinal  attack  is  sometlmee  striking,  and  iu  the  later  stages  of  tubercular 
uieningitis  a  peculiar  irregularity  in  a  very  rapid  pulse  is  worthy  of  note — 
the  number  of  beats  counted  iu  separate  quarter  uiinutes  ia  found  to  vary 
remarkably. 

Persistent  8lowne88  of  the  pulae  in  early  life  is  uuusual,  and  msy 
suggest  cerebral  disease.  But  in  ill  -  nourished,  marasmic  babies  great 
slovring  of  the  pulse  is  sometimes  observed,  and  this  s/mptom  has  been 
noted  in  cases  of  sclerema  neonatorum.  Catarrhal  jaundice  in  children 
under  siz  or  seven  year8  of  age  does  not  appear  to  produce  a  8lowing  of  the 
pulse-rata,  ab  least  nijt  to  such  a  marked  degree  as  is  observed  in  adults. 

The  Tkt/thm  aud  characte^r  of  the  pulse  are  frequently  of  verj'  great 
ralue.  In  the  acute  pneumooias  of  joung  children,  if  8phygmographic 
records  be  made  throughout  the  course  of  the  diseaae,  im]iortant  concluaions 
may  be  formed  as  to  the  favourable  or  unfavourable  progress  of  the  čase, 
and  of  the  good  or  bad  effects  of  treatment. 

A  8low,  irregular  pulse  is  8peeially  cliaraeteristic  of  cerebral  tumour, 
abecess,  or  liiKtnorrhage.  In  children  under  two  yearB  of  age  suffering  from 
tubercular  meningitis,  the  writ«r  believes  the  peculiar  retardation  of  the 
pulee  in  the  early  stngea  of  the  disease  is  rarely  observed.  When  it  is 
preaent  it  is  probably  a  very  trausient  phenoraenon.  So  far  as  his  ex- 
perience  goes  in  theae  caaes,  the  pulae  at  this  age  is  generally  very  rapid 
ftom  the  tirne  the  child  lirst  comes  under  ezaniination.  But  in  tubercular 
meningitis  in  older  children  thete  is  sometimes  a  type  of  irregularity  which 
niay  be  of  some  diagaostic  value. 

ClassiJUation  of  Pulse  Irreffularities. — 1'ulBe  irregularities  have  lieen 
classified  in  variouH  ways,  none  of  which  are  altt^ether  satisfactor^'.  There 
has  been  much  misconception  of  the  Bymptom,  becauae  writer3  liave  drawn 
diatinctions  betwee»  the  tetms  "  intermittency "  and  "  irregularity "  in 
connection  with  the  subject.  Such  a  distinction  is  in  reality  a  purely 
artificial  one,  as  vrill  be  afterwards  Bhown.  A  pulse  can  only  be  called 
"  intermittent,"  in  the  true  senso  of  the  word,  w)ien  a  whole  heart-beat  ia, 
from  tirne  to  tirne,  entirely  missed  out,  that  is  to  say,  the  ventricle  remains 
in  a  State  of  diastole  for  exactly  Uro  ordinary  pulse  intervali,  and  makes  no 
attempt  to  contract  during  that  time  eithet  preiDaturely  or  otherwi8e. 
This  condition  of  matters  certainly  does  not  seem  to  oocur  in  children,  so 
we  mav  dispense  with  the  phtaae  "  intermittent  pulse  "  in  connection  with 
the  pulae  irregularities  observed  during  early  life.  CuBhny,  in  an  iaterest- 
ing  paper  on  intermittent  pulse,  has  attempted  to  cla88ify  the  common 
type8  of  irregularity  whicK  occur  in  adults  on  the  basis  of  cardiac  phyBi- 
ology.  In  animals,  by  stimulation  of  the  anricle  and  ventricle  re8pectively, 
he  has  l>eeu  able  to  produce  and  distinguish  two  main  forms  of  pulse 
irregularity  or  intenuission.  The  tirst  ia  dne  to  ventricular  failure,  and 
the  second  to  auricular, 

It  will  be  necessar}'  to  shortly  summarise  his  conclusions  in  order  to  be 
in  a  position  to  deal  adeqitately  with  the  subject  (»f  pulse  irregularity. 

The  claBSification  suggested  by  Cu3hny  is  worked  out  by  observing  what 
occutB  in  the  beha^•io^^  of  both  the  auricle  and  the  ventricle  during  the 
so-called  intermission  in  the  arterial  pulse.  Now,  clinically,  it  is  only  in 
exceptional  cases  that  we  have  the  ()pportunity  of  recording  the  auricular 
contractions.     Dr.  James  Mackenzie  has  studied  this  subject  in  a  moat 
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thorough  and  admirtible  manaer,  and  by  recordiiig  the  pulsatiun  of  the 
jugular  vein  Bimultaneouslj  with  the  radial  pulee,  he  bs8  ahown  clearly 
what  the  right  auricle  is  doing  during  the  iiTegularity  of  the  left  ventricle. 
The  left  auricle,  he  concludes,  in  ali  probability  acts  Bimilarlj'  to  the  right 
one.  The  behaviour  of  the  right  ventricle  he  bas  alao  determined,  in  manj 
caaes,  from  graphic  records  of  the  pulaation  of  the  liver  or  jugular  veins, 
and  he  is  led  to  believe  that  bemiajstole  of  the  beart  doeB  not  occur. 
According  to  his  numeroue  and  high!y  reliable  obaervations,  the  right 
ventricle  doea  not  act  indei>endently  of  the  left,  or  verj-  rarely  so. 
Mackenzie  bas  also  shown  that  the  auricles  may  retain  their  reguiaritj 
without  the  ventricles  neceB3arily  following  euit.  That  is  to  aay,  the 
ventriciee  may  for  some  reason  coutract  prematurelt/  before  the  normal 
period  of  their  diastole  is  fioisbed,  and  the  iiext  auricular  ooiitraction  will 
stili  come  in  at  its  proper  interval  after  the  preceding  one.  Under  such 
circumstanceB  the  ventricle  will  not  resitond  to  this  auricular  contraction, 
but  will  wait  for  the  next  one- 

In  the  majority  of  caaes  w]iere  we  find  puke  irregularity,  we  have  to 


determine  its  nature  by  an  exaiDiiiation  of  the  Uft  ventricle  aloue.  It  is 
seldom  that  the  behaviour  of  the  other  cbambers  of  the  beart  can  be 
observed  unless  the  caee  be  one  of  advanced  cardinc  disease.  Therefore  it 
will  be  well,  clinically,  to  cla83ify  pulse  irregularities  according  to  what  is 
revealed  by  a  combined  exaniination  of  the  arterial  pulse  and  the  apex  beat. 
The  cardic^raph  mnst  iu  some  caaea  be  used  to  make  a  simultaDeous  record 
of  the  left  ventricular  movement.  or,  in  some  instancee,  the  simpler  method 
of  Ii.itening  to  the  cardiac  sounds  may  be  adopted. 

Ciiskny's  Classification  of  Pulse  Irregtdarities. — Cushuy  recc^nises  two 
main  forma  of  pulse- in teroiiasion — 

(1)  Those  in  which  the  intermisaion  is  about  er[ual  to  twu  pulse-intervab 
(Fig.  56). 

(2)  Those    in   which    the    intermiasion    is   shorter    than    two   pulse- 
intervals  (Fig.  57). 

He  deecribes  two  varieties  of  intermission  belonging  to  each  of  these 
classes,  and  his  clasaification  is  aa  foUowa : — 
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I.  True  ventTieviaT  inUTmiado-ns,  in  which  the  pause  b  exact]y  equal  to 
two  pulse-intervals,  acd  during  vhlch  there  ia  ao  cardiac  sound. 

Ib  the  human  subject  tbis  ia  certainly  a  very  uncommoD  form,  aod  very 
gteat  diacrimiuation  would  sometimee  have  to  be  ezercised  io  deciding 
whether  euch  a  traciog  should  not  properly  be  relegat«d  to  the  next  diviaiOD. 
The  Buppceed  "  dropped  "  beat  may  not  really  occur,  for  the  premature  con- 
tractioQ  of  the  ventricle  may  be  too  feeble  to  shovv  an  elevation  in  the  aphyg- 
mogram.  The  following  is  CuBhny'8 deacriptioD  of  what  happens  in  animals: — 


Fui.  E>e "Tnu  vantilciiUr  IntcnnliatiHi."    Thclomr  IncLn«  L>  Itotn  thajusnluvaln,  aud  ^im  tli 


Hon.      Thflloinr  tnftris  In  rmrn  thajufulu  vflih,  a 
((■''lurlcuUr  afibile).    (CuBhiiy'ri  cluiilliatlcn.) 


Vr  lU  tnll  bmt.    (Cti>liny's  clualHutlan.)    Ths  lut  InUriiilulon  l^m 
hlH  amrlcBUiT  "  tjrpe  (kf  T*ee  11*). 


i  contimctlm  (p) 


The  auricular  contractione  occur  at  regular  intervala,  and  the  Tentricles 
UBually  respond.  But  occa8ionally  the  inipulse  emitted  from  the  auricle  in 
regular  oouree  ie  not  followed  by  a  ventricular  contraction.  For  some  ressoD 
the  ventricle  does  not  coutract,  and  thus  a  whole  heart-tieal  ie  entirely  niissed 
out.  The  ventricle  controcts  in  response  to  the  next  auricular  impulse,  but 
the  caiise  of  the  iutermisBion  in  thia  čase  lies  with  the  ventricle  itself,  aud  not 
with  the  auricle,  which  sent  down  ita  impulse  as  uHual.  When  thia  occurs, 
then,  we  may  correctly  deacribe  it  as  a  "  true  ventricular  intermiaaion." 

The  writer  haa  only  aeen  one  tracing  where  thia  form  of  pulse  irregularity 
could  actually  be  8bown  to  occur.  He  obtained  it  from  Dr.  Mackenzie  of 
Burnley,  who  regards  it  aa  an  almoat  unique  example  of  the  Bo-called  trv€ 
ventricular  iutermisaion  (Fig.  58).  Mackenzie  believes  that  in  the  vast 
uiajority  of  intermittent  pulses  in  adulta,  the  ventricle  really  raakes  a  eecond 
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attempt  to  contiact  <luriDg  the  long  pause,  but  that  the  etfect  on  the  oircula- 
tion  is  not  made  oianifest  at  the  radial  arter}'.  Id  the  true  intermlasion 
referred  to,  it  is  eeeo  that  the  ventricle  did  not  alway8  respond  to  the 
auricular  stimulation.  A  simultaneous  tracing  obtalned  from  the  internal 
jugular  vein  recorded  the  auricular  movemente.  The  venouB  tracing  ia 
aomewhat  diSicult  to  interpret,  but  there  is  no  doubt  that  the  auricle 
contracta  ivnee  or  (krice  for  each  ventricular  beat. 

II.  FaJse  ventricular  intermissions,  in  which  the  pause  is  equal  to  two 
pulse -intervala,  but  it  is  often  interrupted  by  a  slight  elevation. 

In  every  čase  a  first  heart  sound  is  to  be  heard  during  the  intermisBion. 

In  this  form,  aa  in  that  juat  described,  the  auricle  Btill  contraots  at 
r^ular  intervala,  and  oftt^n  the  ventricle  foUovvs  suit  in  the  proper  way. 
But  sometimes  the  ventricle  is  unduly  irritable,  aud  is  stimulated  to  con- 
tract  from  other  causes  than  an  auricular  inipulse.  Therefore,  after  havinz 
given  ita  usual  contraction  in  reaponse  to  the  auricle,  it  goes  otf  a  second 


Vta.  «3.— Pulstof  child  «1.  SyMn,  shoirlng  ImgiitirltT  ottht  "tnituirlculiir"  tjipe,  acoimllnE  lo 
Cu.thD/'i  clHtlOcatloii. 

tirne  duriug  tha  period  ia  which  it  ahould  be  reating  and  preparhig  to 
receive  the  next  atimulus  from  the  auricle.  In  doing  bo  it  ezhausts  itaelf, 
and  ia  unable  to  contract  when  the  auriouliir  impulse  descends.  The  dia- 
stolic  period  is  therefore  prolonged  until  the  next  auricular  beat  occuis 
(Figa.  59  and  60). 

lit.  Fal»e  auricidar  intermisaiona,  in  which  the  pause  ia  shorler  than 
two  pulse-intervals. 

There  is  a  slight  elevation  in  the  tracing  during  the  intermisBion,  and  the 
Btethoacope  revealB  a  tirst  heart  sound  very  aoon  after  the  last  r^^lar  pulse 
elevation. 

This  type  of  irr^ular  pulse  is  very  simtlar  to  the  false  ventricular  inter- 
misBion, but  according  to  Cushny  measurement  in  this  čase  show8  that  the 
full  beat  and  the  premature  beat  are  of  s/iorter  duration  than  two  ordinarr 
puUe-intervals.  By  thia  ineana  he  would  diagnose  the  occunence  of  this 
variety  iu  man.  It  is  probable  that  the  lalse  ventricular  intermisaioa  ia 
coiiiniouly  mistaken  for  the  auricular  form,  and  meaBurement  would  not 
seem  to  be  a  reliable  method  of  diatinguishing  the  one  variety  from  the 
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other.  The  ODty  cerlatn  method,  aa  Mackeozie  points  out,  is  to  obtain  a 
record  of  the  auricular  inovement  froin  tbe  jugular  pulae.  This  is  only 
poBBible  ia  the  t'ew  inatances  in  which  venous  pulsatiou  is  coincidentlj  preaent, 
so  as  a  general  rule  the  "  falae  auricular  intemiisalou  "  cannot  be  detinitel)' 
di^nosed.  la  this  varietj  theauriclecoiitractsprematureljaDd  the  \entricle 
folIuws  suit ;  the  regular  oontractioiis  of  the  auricle  are  thuB  broken — hence 
the  cau3e  of  the  irregularitj'  lies  iii  the  avricle  and  oot  in  the  ventricla 

IV.  True  auricular  intermissions,  in  wliieh  tlie  pause  ifl  ahorter  than 
two  pulse-iutervals,  and  during  which  there  is  no  cardioc  Bound  (Figs. 
61  and  62). 

In  thie  variet}',  unlike  the  last  deacribed,  the  auricle  instead  of  going  off 
into  a  premature  contraction  at  various  intervala,  does  not  contract  at  alL 
For  Bonie  reaaon  the  8equence  of  regular  auricular  impulaes  to  the  ventricie 
is  broken,  and  after  a  longer  pause  than  usual  the  nest  contraction  comee 
and   is  foUowed  by   the  ventricular  sjstole.      Cushnj  calls   this   a   true 


during  Uie  coune  of  t  intM  ctoiipuiu  jiiipiinionla.    (Msckri 

auricular  interuiisaiou,  hut  a  atudy  of  the  child'B  pulse  shons  it  to  be  of 
Buch  eoramon  occurrence  in  early  life  that  another  explanation  is  more 
likelv.  This  kind  of  intermission  is  found  in  adults,  but  it  only  occnro  at 
very  rare  intervala  (see  Fig.  57),  whereaa  in  the  caae  of  the  child  it  occiira 
ali  through  the  tracing.  The  wTiter  may  also  state  that  in  adults  w)io 
exhibited  this  peculiar  irregularity,  he  could  never  make  out  other  heart 
sounds  after  the  regular  contraction ;  the  ventricie  may,  nevertheless,  have 
made  an  attempt  at  premature  contraction.  Stili  there  is  no  reasoii  why. 
in  iHith  adults  and  children,  this  form  of  pube  should  be  regarded  as  an  inter- 
mbsion  at  aH.  There  is  no  real  intermission  of  the  heart — that  is,  aa  a  l»eat 
losi ;  it  may  be  more  8imply  and  more  correctly  described  as  a  lieat  tUJat/fil. 
These  four  type8  of  piilse  intermission  described  by  Cushny  may  be 
obtained  experimeutalty  on  aninmls,  but,  clinically,  if  we  adopt  his  nomen- 
clature,  there  are  only  two  cominou  variations  which  we  need  consider. 
namely,  the  so-called /c/sf  revtricviar  inUrmission,  and  the  trut  avriftdar 
one.  The  true  auricular  intermission  of  Cushnj  is  the  one  form  of  irregu- 
larity  which  is  very  frequently  found  in  children. 
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Mackenzie,  who  has  investigated  the  subject  of  pulse  iiregularitj  from 
the  clinical  side  in  no  exhauBtive  manner,  adopta  a  much  simpler  and  more 
uaeful  classification,  He  admite  the  two  common  type8  which  have  been 
mentioned;  the  ao-called  false  veutricular  and  the  true  auricular  inter- 
missiona.  The  two  other  fomis  of  irregularity  deecribed  by  Cuahn/ 
apparently  do  ezist,  but  one  has  not  often  the  opportunit^  of  contirniiag 
the  auricular  eontraction  in  casea  of  doubt. 

Mackenzie's  Classification  of  Pulse  Irregularities. — Mackenzie,  in  his 
classiiicatioD  of  iiregularitiea  of  the  pulae,  suggeste  two  groups — 

I.  Those  iu  which  the  duration  of  the  period  of  ventncular  systole  is 
retfular.  The  irregularity  is  here  aliown  by  the  varying  lengths  of  the 
diastolic  perioda  (Fig.  63).  Thia  is  the  type  obaerved  ao  often  in  the 
young,  and  ia  what  Mackenzie  terma  "  the  youthful  type  ol'  irregularity." 
It  occurs  in  adulte  too,  however.  and  is  evidently  the  same  thing  aa  Cuahny 
has  deacribed  aa  a  true  auricuUr  intermiaaion. 


«.— Th«  dnntlon  of  tha  p«rioil  of  »entritnlur  niiMe  in  mrMU—Oie  uuper  tnclnii  Ih  i. _._, 

ncord.    "Adnlt  trpe  of  Irre^Urlt;  "  (Mukauzlr's  cl<w<llMtlon>    Thl*  Tk  tlw"t«lH  ventrieultr  inter- 
iiiiMlon"  Df  Cuahu)'. 


Fio.  W.— The  chtrutciiiUR  type  of  puli«  IrTTgiillril/  In  ■  chilil  irt.  <t  y«r>,  olth  ilinnluiKnui  tnu-ins  of 
rt^ncloii.  l>urmtlrHiof  ■]'itDlM(E)>ra  rr«ular.  Duntlnn  of  dlasttJ«  (G)  ira  vutebla.  Ic  nUT  b«  nolad 
thit  Ihe  irTutuUritj  ii  here  independenl  of  r«ipti»tory  ckuhh  (mb  juge  S2S). 

II.  Thoae  in  which  the  duration  of  the  period  of  ventricular  systole  it 
variable.  This  ia  the  uaual  type  in  adulta,  and  haa  been  eupposed  never  to 
exiat  in  young  chUdren.  The  writer  haa,  however,  found  it  on  several 
occasionB,  the  youngeat  child  being  otily  two  year8  old  (Fig.  64).  It  may 
occur  also  in  older  children  who  auffer  from  advanced  cardiac  diaease.  Thie 
is  the  same  form  of  irregiilarity  aa  Cushny  deacribea  under  the  head  of  false 
veutricular  intermisaion  (Fig.  65). 

According  to  Mackenzie's  claBsification,  then,  we  tind  that  practically  ali 
the  pulse  irregukrities  met  with  in  children  fall  into  the  firat  group,  w)iile 
the  commonest  type  of  adult  irregularity  belonga  to  the  second  group. 

Such  a  method  of  classification  haa  done  much  to  Biinplify  the  Btudy  of 
this  interesting  subject,  but  there  are  many  kinda  of  pulse  irregularity  in 
children  which  have  hitherto  received  no  atteotion.  Keapiratioo  is  a  most 
importaot  factor  in  the  production  of  aome  of  these. 

The  CharacUristic  Type  of  Pulse  Irregualriti/  in  the  Child. — AU  children 
at  some  tirne  or  other  exhibit  a  form  of  pulae  irregularity.  When  a  tracing 
is  taken  the  precise  nature  of  the  irregularity  ia  well  ahown,  and  it  ia  found 
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that  the  ByBtoIiG  portione  of  the  pulse-curves  are  reguUr  in  tbeir  duratioB. 
If  we  measure  with  b  pair  of  coinpaasea  from  the  luiddie  of  the  up-«troke  to 
the  dicrotic  notch,we  find  the  leugth  about  the  same  in  ali  the  curvea  If 
we  meaBure  in  a  aimilar  manner  from  the  dicrotic  noich  to  the  commenee- 
ment  of  ancther  up-stroke,  we  find  the  diatances  to  vary  conBiderably.  In 
the  child'8  puLse,  then,  as  Mackeozio  first  pointed  out,  the  equal  dvration  o/ 
the  systolic  perioda  la  much  the  most  conetant  feature,  while  very  frequently 
the  diastolie  perioda  are  of  uneqvxd  hngth  (Figa.  66  and  67). 

lu  the  very  rapid  pulse  the  duration  of  the  ventricular  8yetole  ia  not 
much  ahortened ;  jt  Ib  at  the  eipense  of  the  diastolic  period  that  thiugs  are 
balanoed.  Thus  we  can  underatand  that  when  a  child'a  pulse  ia  very  fast 
the  diastolic  phasea  tend  to  ahorten,  and  hence  this  type  of  irregularitj 
diaappears  more  or  lesa  entirely.  In  a  tracing  of  a  very  rupid  pulse  one  can 
ea6ily  observe  the  relatively  greater  duration  of  the  8y8toIic  portions  of  the 
curves,  and  the  diaatolic  portiouB  are  reduced  to  a  minimum.  The  converse 
of  this  18  true,  for  when  the  rapid  pulse  liegina  to  b!ow  dovvn  again  we 


T.—Tho  chinrtarlitlo  tjpe  Df  InvgulBrltr  In 
rUvli  (O)  uiwq>i(L    Th»  mliorUr  parK-lnU  k 


generally  find  undue  prolongation  of  the  diaatolic  perioda,  and  there  is  no 
very  marked  change  in  the  duration  of  the  Bystolic  periods. 

The  pulse  geuerally  becomes  alovrer  during  sleep,  and  then  the  occurrence 
of  this  kind  of  irregularity  can  ofteu  be  noted.  When  the  child  wakeB  the 
pnlae  tends  to  become  faster,  and  thus  becomes  more  regular.  The  pulse  of 
the  new-bom  baby  is,  aa  a  rule,  very  rapid,  and  irregularity  of  the  kind 
mentioned  ia  not  usually  seen.  But  should  the  pulse  become  temporarily 
alower  the  prolonged  diaatolic  phasea  will  soon  make  their  appearance.  This 
is  a  oommon  type  of  pulse  irregu]arity  in  animala  (Fig.  68). 

Aa  the  child  grows  older  there  is  a  nalural  sloieing  of  the  pulse.  It  is 
probable  that  the  phyBiological  inhibition  of  the  heart  is  not  fuUy  developed 
in  early  infancy,  hence  the  great  f'requency  of  the  beats  during  the  first  i'ew 
monthe  of  Ufe.  It  has  been  found  that  stimulation  of  the  vagua  has  not  the 
SEtme  reatraining  influence  upon  the  heart-beats  in  infants  that  it  has  in 
adults.  Therefore  we  may  find  the  explauation  of  this  peculiar  pulse 
irregularity,  which  is  certainly  most  Btrikingly  developed  at  the  tirne  when 
the  pulse  is  naturally  alowing  down  after  infancy,  in  the  fact  that  the  vagua 
is  beginning  to  exert  more  decided  control  over  ttie  heart. 

The  Cauaes   of  Pulse  Irregularit^   in  Children. — This  type  of  puls0 
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irregularitjr  in  its  most  marked  form  would  certainly  appear  to  be  a 
purel^  Dervous  phenonienon.  CashQy  calls  it  a  "  true  auricular  inter- 
miBaioD."  He  8aya  the  emiesion  of  the  irapulse  from  the  atirlcle  to  the 
ventricle  is,  for  some  leasoo,  retarded.  The  veDtricular  rhythm  ifl  dominated 
bj  the  auricular,  so  the  ventricle  mnet  wait  till  the  impulse  deecends  to  it. 
There  is  no  reason,  he  points  out,  why  the  auricular  contractiou  ahould  be 
retarded  for  a  whole  cycle,  and,  as  a  matter  of  fact,  it  almost  alwHy6  occurs 
8hortly  after  its  proper  tirne.  This  is  quite  an  exact  description,  but  the 
writer  does  not  consider  that  it  ib  either  necessarj  or  advisable  to  apeak  of 
this  frequeat  halt  in  the  pulse  as  an  intermission.  A  whole  heart  beat  is 
not  tniašed  out,  and  he  cannot  agree  with  Cushny  that  the  auricle  is  the 
controUing  influence  in  the  production  of  the  irregularitj.  In  animals  it 
may  be  so,  and  perbaps  also  iu  adulta,  where  an  intermission  which  might 
be  of  this  nature  occurs  at  very  rare  intervala,  during  which  no  caidiac 
Bounds  can  be  heard. 

In  children,  at  aH  ages,  the  writer  ha«  made  \erj-  uumerous  observations 


on  this  type  of  pulse  irregularity,  and  the  matter  has  been  studied  from 
various  points  of  view. 

Tke  InfliteiKe  (f  Respiration  on  the  Pulse-Bkifthm. — By  taking  simul- 
taneous  records  of  the  pulse  and  re8piratory  curves,  it  haa  been  possible  to 
note  the  effects  of  inspiration  and  expiration  on  the  form  and  duration  of 
the  pulse-wave.  The  movements  of  inspiration  and  expiratioa  in  the  child 
8pparently  influence  tbe  radial  pulse  in  a  more  marked  manner  than  is 
generally  appreciated,  and  to  a  greater  degree  than  is  iisuaUy  observed  iu 
adults.  By  deep  respirator}'  movements  there  are  great  alterations  produced 
in  the  quantity  of  blood  reaching  tbe  medulla.  Diminished  or  increased 
blood  pressure  in  the  vesaels  of  the  medulla  will  lead  to  depresdon  or 
stimulation  of  the  various  centres  resident  there,  and  thence  to  the  develop- 
ment  of  certain  eHects  on  the  heart  and  blood-veasels.  We  do  not  mean  to 
aesert  that  the  youthful  type  of  pulse  irregularity  is  always  or  even  V4ually 
due  to  the  influence  of  respiration  on  the  vagus  centre,  but  in  many  cases 
tbe  pulse  tiacing  uiay  Bhaw  a  distinct  reBpiratory  rhythm  of  this  nature  (see 
Fig.  67).  We  wouId  go  the  length  of  8aying  that  respiration,  either  directly 
or  induectly,  ia  intimately  ossociated  witb  the  production  of  the  so-called 
yonthful  type  of  irregularity.  In  some  instances,  however,  it  is  diflicult  to 
aee  how  it  participates,  for  when  a  child  holds  its  breatb  the  irregularity  is 
stili  as  marked  as  ever,  and  in  other  cases  one  flnds  botb  the  usual  form  of 
irTegularity  and  also  another,  which  is  cleArly  due  to  respiration. 
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Tke  Infiv^nce  of  tke  Vagus. — Thia  youthful  type  of  pulse  iiTeguIarity  ia 
by  no  means  UDcoramon  in  young  adults  of  nervous  temperament.  1'erhapB 
tlie  pulse,  when  first  ezamined,  becomee  unduly  rapid,  and  the  vagua 
control  is  temporarily  overbalanced.  As  the  vagus  begins  to  regain  ita 
intluence  a  8lowiDg  of  the  pulse  occurs,  and  thea  its  halting,  hesitating 
charaoter  becomes  apparent.  We,  therefore,  believe  that  this  fonn  of 
irregularity  is  largely  the  result  of  over-acHcn  on  tke  pari  of  the  vagus. 
Such  over-action  niay,  of  course,  be  dependent  on  many  causea,  among  which 
reapiratioD  has  already  been  mentioned  as  one  of  the  most  coastant  and 
importsnt.  An  over-acting  vague  produces  the  retardation  noticed  in  some 
of  the  pulse-beats,  or,  in  other  worda,  resulte  in  the  occasional  delay  of  a 
systolic  contraction  (Fig.  69).  Under  the  action  of  digitalis  a  pulse 
irregularity  of  thia  kind  is  often  produced  (F%.  70), 

In  the  youthfu]  type  of  irregularitj  the  djastolic  period  is  sometimes  bo 
niuch  prolonged  that  the  whole  pulse-curve,  if  measured,  may  be  found 


'Tniitis.     Milr  HUrnt  >rt. 
iiouiljr  Incnunl.    ("Pulapi 


M  vantrlculur  Inter' 


equal  to,  or  even  greater  than,  two  ordinarj  pulee  intervals.     But  a  second 
heart-beat  dofls  not  really  occur  in  thia  form  of  irregularity. 

Šotne  CoTiditions  lokere  Ihis  Type  of  PiUse  IrregiUanti/  occurs. — The  ?on- 
ditione  favouring  the  appearance  of  irTegularity  in  children  are : — 

(1)  Reat  in  Bed. 

(2)  SIowing  of  the  pulse  after  fevera. 

(3)  During  certain  diseasea — chorea,  tubercular  meningitia,  etc. 

(4)  During  respiration. 

PossiUe  Subdivision  of  the  Voutkful  Type  of  Pulse  Irregularit^. — The 
irregularity  in  aH  these  cases  is  verj  similar,  but  the  writer  ia  diaposed  to 
think  that  certain  distinctive  features  mark  that  form  which  is  dependent 
on  respiration.  In  the  uauat  type  of  iiT^ularity,  which  is  not  due  to  re- 
spiration, the  diastolic  perioda  are  sometimes  lengtliened,  and  are  sometimes 
markedly  ahortened.  Short  beats  follow  long  beata  ali  through  the  tracing 
without  mointainJng  any  definite  order.  In  the  re8piratory  irregularity 
the  diastolic  periods  are  ahnost  invariably  lengthened  during  the  expiratory 
phtise,  and  are  sometimes  ehortened  during  inspiration.     When  such  a  trac- 
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ing  is  examined  a  more  regular  tjpe  of  iiTegularity  is  appareat — there  is  some 
method  in  the  arraDgement  of  the  loog  aad  short  beats.  It  is  therefore 
poasible  to  make  a  subdivision  of  the  t/oulh/ul  type  of  pulse  iTregularit^' : 

(1)  Thoae  which  are  due  to  the  influence  of  reapiiatioo ; 

(2)  Those  which  are  not  due  to  the  influence  of  reapiration. 
Detcription  of  the  BigemiTuU  Pulse  and  some  of  its  Mbdificaiions. — 

We  have  already  indicated  what  ia  the  apecial  feature  ol'  the  adult 
type  of  irregutM-itj.  We  inay  now,  however,  add  so  me  t  hi  n  g  more. 
Traube  described  thiB  form  aa  the  fuhits  Mgeminus  or  bigeminal  pulse 
(Fig.  71),  and  believed  the  second  and  smaller  beat  to  be  due  to  an 
ext^gerated  dicrotic  wave.  A  simultaneoua  tracing  of  the  left  apex-beat 
entirely  disproves  this  idea  (Fig.  72).      It  ia  then  clearly  demonstrated 


Vio.  H.— TbB  ■'  tri)|<iinliMil  pul«,"  o,  o ;  the  "  qiuilr1iniiiliitl  pul«."  b.  b. 

that  two  veutricular  contntctions  foUow  each  other  in  rapid  sueceseioa 
during  the  time  occupied  by  the  prolonged  pulse  interval.  The  Uttle 
upheaval,  marked  p  in  the  traeings,  is  really  a  second  and  early  Bystolic  con- 
tractioD,  and  is  fo!lowed  by  a  long  diastolic  period.  This  ao-called  pre- 
mature  ei/slote  (p)  may  be  represented  in  the  tracing  hy  a  very  amall  or  by 
a  re]BtiYely  large  wave.  Id  some  cases,  wheu  the  second  systole  is  not 
sutBciently  strong  to  raise  the  aortic  valves,  the  elevation  is  absent 
altogether,  and  then  the  line  of  descent  of  the  tracing  falls  Bteadily  to  the 
abecusa.  In  such  a  čase  it  may  very  eaBi]y  he  mistaken  for  the  BO-called 
"  true  ventricular  intermiBsion,"  where  the  ventriele  misses  out  an  entire 
beat,  but  the  cardiograph  or  stethoscope  will  decide  the  que8tion.  The 
occurrence  of  this  type  of  irregularity  in  children  is  exces8ively  rare,  stili 
it  is  sometimes  met  with. 

These  premature  8y8toles  may  occur  singly  at  rare  intervab,  or  there 
may  be  a  series  of  them  followiDg  the  regular  ventricular  coutraction. 

^hen  the  syBtole  and  the  premature  systole  are  of  nearly  the  same  aize, 
and  there  ia  a  long  diastolic  period  betweeQ  each  pair  of  them,  the  pulse  is 
sometimes  called  an  altemating  one — pulsus  alternans  (Fig.  73) ;  it  is  simply 
an  exaggerated  degree  of  the  bigeminal  pidse.  When  the  fuU  BystoIe  is 
foI]owed  by  two  premature  8yBtole8  we  get  the  so-called  Irigeminat  pulse 
(Fig,  74),  and  if  three  abortive  contractions  follow  the  full  ventricular  beat 
it  is  a  gnadrigeminal  pulse  (Fig,  74).  After  the  first  full  systolic  contrac- 
tion  s  whole  aeriea  of  premature  beats  may  occur  (Fig,  75),  and  sometimes 
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the  entire  spbygmogram  may  be  composed  of  sueh  immature  sjetolea  when 
the  pulee  is  a  rapid  one. 

The  bigeminal,  trigemiual,  and  quadrigemiQal  pulses  are  uBualljjreadil^ 
reeogniaed,  but  sometimes  when  there  is  a  regular  irregulacity,  which  occurs 
after  evety  second,  third,  or  fourth  beat,  the  appearances  produced  are  very 
BJmilar  (aee  Figa.  76,  77,  and  78).     The  long  pause,  at  firat  sight,  seems  to 


•»  ot  prfiiuti;«  f^iloln 


iinlluiiry  tilgHriul  <^iw.  It  i 


Itruhobl^  tliKt  ui  nTly 


be  due  to  a  eimule  prolongation  of  the  dlastolie  portioos  of  the  curve,  but  a 
second  ventricular  beat  really  occura  during  the  interval.  By  referriog  to 
the  tracings  showa  in  Fig.  79,  which  were  taken  from  the  same  patient  a 
few  minntes  after  obtaining  Fig.  77,  another  heart-beat  is  Been  to  ooenr  during 
the  pauae.  Theae  8phygiiiogranis  tend  to  Bupport  tlie  contention  that  a 
true  ventricular  intermisaiou  is  exceedingly  rare,  and  that  in  most  instances 
the  ventricle  really  luakea  a  second  and  premature  attempt  to  contract. 
The   Strong  Pulse-beat   a/fer   the  Irregulanty. — After  the  premature 
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»^'stolfi  there  is  a  long  diastolic  period,  and  during  this  time  the  arterial 
presBure  falla  to  a  verj  low  point.  The  left  ventricle  becomes  rather  over- 
(illed,  aad  therefore  there  is  almost  alway8  a  speciallj  Btrong  beat  after  the 
irreg»larity  (Fig.  80). 


—The  »trong  pul«-l»«t  »fler  th 


In  the  adult  type  of  pulae  irregularitj',  then,  the  ventricle — owing, 
perhaps,  to  esceasive  irrital)ility  of  its  muacle — eontracts  a  Becond  time 
be/ore  its  normal  diastolic  period  ie  completed.  The  part  of  the  diaatolic 
phase  at  which  the  second  contraction  occurs  is  variable,  and  according  to 
its  positioii  HO  will  its  character  vary. 

Tke  Shorlened  Diastolic  Period  folloviing  the  Premature  Beat  of  the 
Start. — Sometimee,  though  vei7  rarely,  the  premature  beat  occura  so  late 
that  the  diaatolic  period  following  it  is  skorter  than  that  of  the  full  con- 
traction preceding  it  (Fig.  81). 

The  Cause  of  the  Bigeminal  Pulae. — It  ia  very  difficult  to  sav  why  the 
ventricle  in  these  cases  eontracts  prematurelj.  It  is  not  improbable  that 
in  aome  cases  a  toxic  condition  of  the  blood  acts  as  an  esciting  cause.  In 
elderly  patienta  of  goutj  habit  this  type  of  pulse  irregularity  ia  very 
common,aad  wouId  sometimes  seem  to  be  accentuated  during  the  heigbt  of 
an  attack.     The  intrinsic  ganglia  of  the  heart  may  also  become  UQduIy 
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Imporiame  qf  making  Graphic  Reeords  of  hoth  Events. — Pulse  and 
respiracion  is  a  comparativelj  uDworked  field  ot'  tesearch.  In  the  etudy  of 
tbie  aubject  undei  varioua  conditiona  it  is  abBoluteljr  necessaij  to  make 
simultaneous  reeords  of  both  eventa.  Thia  can  iiow  be  accompliahed  moat 
aatiafactoTil^  by  meane  of  Mackenzie'«  "  clinical  pol^graph."  Thia  small 
apparatUB  is  attached  to  the  ordinarf  Dudgeon'B  aphjgmograph,  and  it 
recorda  the  reapiratorj  curve  on  the  aame  strip  of  smoked  paper  as  that 
which  registera  the  radial  pulse. 

The  Clinical  Polygraph. — The  following  short  deacription  of  the 
instrument  ia  taken  from  Dr.  Mackeiizie'8  paper  on  the  "  Venous  Pulae." 
It  conaiata  of  a  tambour  (A  in  the  figure)  aupporting  the  vritiog  lever, 
the  latter  being  6  inches  in  length.  From  the  iinder-aurface  of  the  tambour  a 
pipe  protrudes,  whicb  is  conneoted  by  india-nibber  tubing  with  a  receirer. 
The  receiver  is  aimplj  a  amaU  Bhallow  veaael,  made  of  lead  or  aome  other 
metal,  and  ia  used  to  receive 
the  impressiona  from  the 
pulsating  art«ry  or  vein  or 
from  the  apex-beat.  Screwed  "t 
tightly  to  the  bottom  of  the 
tambour  is   a   atem   (B),  6}  no.  »4.-HMk«niif'i'-ciiiii<»iPoi>-Knph." 

inches  in  length,  projecting 

oatward,  paraUel  to  the  under  surfac«  of  the  tambour.  Half  an  inch  of  the 
other  extremity  of  the  atem  is  bent  almoat  at  right  anglea  (C),  and  this 
portion  fita  into  a  alot  in  the  upright  atem  that  aupports  the  movable  lever 
of  a  Dudgeon'B  8phygmograph,  and  thia  supports  the  tambour.  When 
the  tambour  arrangement  ia  adjusted  to  the  8phygmograph  the  tambour 
rests  with  ita  movable  aurface  verticaUy,  ao  that  the  vriting  lever  moves 
horizontali^.  The  point  of  the  vriting  lever  can  be  adjusted  to  anv 
desired  plače  on  the  recording  paper,  as  there  are  aeveral  movements  avail- 
able  at  D,  E,  and  F.  By  this  method  anj  pulsatile  movemeat  or  the 
reepiration  can  be  reeorded  at  the  aame  tirne,  and  on  the  same  paper  ae  the 
ra<Ual  aphjgmogram.  Ordinatea  are  made  by  allowing  the  levera  to  write 
on  the  paper  before  starting  and  after  stopping.  With  a  pair  of  eompasses 
the  relative  tirne  of  the  evente  can  he  accuratelj  gauged. 

Use  of  the  Clinical  Polygraph  in  Children. — The  ivriter  has  been  able 
to  use  tbie  little  instrument  without  difiicult}',  even  in  new-born  infanta, 
either  to  record  the  movements  of  reapiration  or  of  the  left  apex-beat  along 
with  the  radial  pulse.  The  tracings  are  admirable,  and  we  dow  poasess  a 
read^  and  accurate  meana  of  stud^ing  the  influence  of  the  respiratorj  move- 
menta  on  the  cireulation.  Graphic  recorda  of  the  diSerent  types  of  respirator; 
movement  as  found  in  vanous  atatee  of  dyapncea  are  of  much  intereat,  and 
tbese  are  aa  jet  imperfectlj  recogniaed.  Clinicallj,  we  kDow  that  auch 
tjpea  ezist  under  conditiona  of  laboured  breathing,  but  the  preciae  relations 
of  the  in8piTator7  to  the  ezpirator^  phaae  are  not  alway8  adequately 
appreciated.  With  regard  also  to  the  time  of  occurrence  of  the  respiratonf 
paKM  under  varioua  circumatances,  much  has  stili  to  be  leamt. 

Efftcti  of  cirfain  forcfd  Rd/nratotij  Movemfnti  on  the  Pulite.— lu  tlie  dyspncea 
of  sdviuioed  csrdiac  failure,  with  the  circulation  iiear1y  at  a  standstill,  the  puise 
Kldom  ahows  Any  retipir&tory  variation.    Hiccoiigh  apparentiv  atlects  most  pulaes 
"       fall  of  t' 


by  causinR  a  teni|>orury  arrest  of  the 'ctrculation  and  a  fallof  bhtocl  pressure, 
and  very  deep  inspiratorj  aiid  expinitory  etforts  with  closed  mouth  and  noše— the 
■o-«4tlea  Muller  and  Valsalva  experinients~have  ali<o  a  niarked  influence.    The 
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soft  pulse  of  low  presGure  is  uncloubt«dly  more  suBoeptible  to  tJiese  alt«red 
respiratory  movements.  Puleea  of  Uigh  preseure  are  not  afiected  to  iiearly  the 
same  degree. 

It  is  certain  that  the  phfsiological  dictum  that  "during  in^piration  venous 
pressure  falls  and  arterial  preasure  rises,  and  during  expiration  venous  presautc 
rises  and  arterial  pressure  falls,"  is  absolut«ly  inadequate  to  esplnin  ali  the  varia- 
tiona  of  difierent  pulaes  produced  by  alt«red  respii-atarf  movementa  in  varioua 
conditiona.  Tlie  whole  question  is  one  of  estreme  coniplexity,  and  many  differant 
influences  are  associated  togethei'  to  evolve  certain  results. 

ProbHibly  the  quan.tity  and  the  qwility  of  the  blood  circulating  in  the  vessels  of 
the  medulla  is  the  proiimate  determining  cauee  of  tlie  chief  variations,  through 
the  eifect«  thus  produced  on  the  vital  centres  resident  tbere. 

BffreU  prodiicfd  by  Variation*  in  t/ie  Ouanlili/  o/  lilcid  reacAing  the  Medulla. — 
During  inspiration  blood  is  drawn  awny  froni  the  brain,  as  is  easily  demonstrable 
by  watching  the  sucking  in  of  an  infanfs  fontanelle  or  the  emptjing  of  a  full 
juKular  vein.  This  means  a  Iowering  of  the  blood  pre^ure  in  the  bulbar  vessels, 
and  consequentlf  a  definite  efiect  is  temporatily  produced  on  the  control  of  the 
circulation  exerte<l  by  the  vagua  and  vaso-Diotor  nerves. 

In  the  čase  of  the  vai/ut  centre,  diminislied  blood-Bupply  means  diminithetl 
ttimulalion,  and  will  lead  to  an  inhibition  of  its  influence  in  maintaininjg  a  normal 
pulse'rate.  Thua  in  healthj  individuala  we  woald  expect  strong  lnspiratory 
movements  to  cause,  in  the  first  instance,  a  quickemng  ot  the  pulse.  This  eflect 
is  often  produced,  but  not  invariably. 

In  the  cose  of  the  fato-niotor  centre,  whcn  its  usual  blood-supply  is  diminished, 
ttintutation  ocean,  with  the  result  that  its  activ'ity  soon  comes  into  pin}'  in  the 
shape  of  vaso<constriction  and  conseouent  rise  of  blood  pre-ssure. 

EJffcU  pioduced  b;i  Vnriatirmtinthe  Quatity  nf  the  Blood  reiicAing  the  Medulfa. — 
In  the  čase  of  the  vaipie  centre,  blood  deficient  in  oxygen  or  otherwise  iinpure  will 
result  in  itimulation,  and  the  pulse  wi]|  tetid  to  become  slow. 

In  the  čase  of  the  va»o-motw  centre,  ttfrnttlafiitn  also  occurs,  with  resultins 
coDstriction  of  the  smaller  arteries  throughout  the  body  and  a  rise  of  blood 
pressure.  Tliua  it  will  be  aeen  that  the  comnined  influence  of  diminuhed gvanlitp 
a.Dd  impaii-ed  qufi/il!/  ot  tbfihlood  in  the  raedullawillproduce.  in  the  čase  of  the  vo^« 
centre  »pporite  efiects,  and  in  the  čase  of  the  va»o-nwUn-  centre  the  name  efiect«. 

An  appi-eciation  of  these  facts  raay  help  to  assist  one  in  the  interiiretation  of 
many  BpnygtnogramB  obtained  in  caaes  of  apasmodic  asthnia,  and  also  in  other 
diseases  associated  with  laboured  reapiration  and  alterations  in  the  quality  of  tbe 
blood. 

Tke  Effecti  of  Afferent  Imjmhte  rmcliing  fJie  Vatn-mottrr  Ctntre^Tke  Depreuor 
JVevve. — Stili  other  influencea  have  to  be  remembered  in  dealing  with  tlie  whole 
problem  of  pulse  and  respiration  in  pathological  coiiiiitions.  The  afferent  impulsea 
reaching  the  vaso-motor  centre  are  oi  considerable  itnportance.and  under  certain  cir- 
cumstances  give  rise  to  unexpected  results.  Impulses  coming  to  the  centre  throUKti 
most  aflerent  nerves  are  followed  by  a  reflex  rise  of  blood  pressure  when  the  pulse 
ia  of  low  or  of  medium  pressure.  But  if  the  vaso-motor  centre  is  actively  main- 
taining  a  high  pressure  in  the  arteries  by  constriction  of  their  coats,  thus  indocing 
abnormally  great  disteiision  of  the  heart  and  embarrassment  of  its  action,  tbea  a 
special  afferent  impulse  to  the  vaao-motor  centre  froin  the  heart  itself  ,wi1I  act  in 
an  opposite  wav,  and  produce  a  fall  in  the  blood  pi-essure  and  relief  to  the  heart. 

This  is  a  saiety-valve  mechanism,  and  the  afferent  impulse  which  brings  it  into 
play  is  conducted  thi-ough  the  dtftrnmr  nerve  which  depresaes  the  centre.  thereby 
producing  dilatation  of  the  intestinal  vessels  by  means  of  the  splanchnic  nerves. 

AetuM  o/  the  Depreuor  Meekanitm  in  Soi-iiutl  and  in  Patkological  Conditions. — 
This  mechanism  for  regulating  the  blood  pressure  uiay  be  frequently  caJled  into 
action  in  normal  individuals,  but  it  is  not  certain  that  it  alwaya  acts  so  preciaeiy 
in  diseased  conditions.  During  a  severe  asthmatic  eeizure,  where  there  may  t« 
marked  vaso-constriction,  and  the  heart  is  struggtinK  against  undue  resistance, 
relief  may  be  sometiroes  partiallv  bronght  about  in  tnis  uianner,  and  the  relaxa- 
tion  of  the  vessels  teads  to  the  Iowering  of  the  arterial  pressure.  When  a  long 
inspiration  is  taken  and  the  breath  beld,  the  type  of  sphygmogram  obtained  is 
sometimes  suggestive  of  the  same  thing— the  curves  may  oecoroe  larger  and  more 
dicrotic  during  the  sustained  inspiratory  act 

TAt  Connection  bettean  tke  I  (U/va  and  Renpiratm-j/  Irregnlantin  of  the  PuUe. — 
A  great  many  of  the  varieties  of  i'espirAtory  irregularity  of  the  pulse  may  be 
ezplained  on  the  theorv  already  advanced  to  account  for  the  ordinary  type  of 
youthfut  irregularity.    Special  emphasis  was  laid  on  the  fact,  tliat  when  the  pulse 
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tempomrilf  guickened  oving  to  lesseDed  vasus  influence,  the  ■'eoction  back  to  the 
nonnal  rate  was  apt  to  be  too  eitrema  That  is  to  say,  the  vasua,  in  regainiog 
its  iiifluence,  tends  to  elow  down  the  veatricular  Iient  too  mucn  at  tirat,  and  it 
does  not  imiiiediatelj'  strike  the  proper  balance  with  the  a^celerators.  In  the 
ordinary  pulse  irregularitj  of  the  cbild  it  ts  not  alwajB  the  inspiratorj  act  which 
leads  to  a  temporary  diminution  of  the  vagus  inSuence,  and,  tberefore,  a  faater 
palse.  Many  other  causes  operate  on  the  rate  of  the  henrt,  and  tiome  of  these  m&y 
act  contiDuouGly  for  a  tinie,  during  which  tlie  vagus  control  ia  overbalanced. 
This  js  what  happens  during /ehrile  conditions,  and  when  the  temperatum  falls  to 
noroial  the  vagus  reaseerts  its  control,  and  the  cliaracteristic  retardation  in  some 
of  the  betits  is  observed.  Wlien  a  child  is  kept  reating  in  bed  the  vagua  aoon 
begine  to  acquire  an  increased  power  over  the  heart,  and  the  irregular  rhyt]ini  of 
the  pulse  is  again  evident.  Ordinary  inepiration  does  not  eicert.  a  suflicient  ini' 
pression  on  the  vagus  centre  to  aBect  most  pulses.  Deep  inspiratory  niovements, 
nowever.  lead  to  a  certain  loss  of  vagus  control  and  to  a  quickening  of  the  pulse- 
ratb  Tnis  is  Kenera]ly  followed  by  an  undue  slowing  of  tne  next  few  beats,  more 
or  less  luarked,  due  to  temporary  overaction  on  the  part  of  the  vagus  when  its 
roots  are  again  stiniuiated  by  increased  blood'Bupply  (Fig.  65). 

Anything,  tberefore,  which  leads  to  a  temporary  or  prolonged  overbalancing  of 
the  vagus  control  on  the  heart,  will,  after  its  influence  is  removed,  indnce  a  form  of 
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pulse  irregularity  characteiised  by  a  lengtheninR  of  the  diastolic  portions  of  some 
of  the  pulse-curveB.  A  deep  inspiration  is  onTy  one  of  the  manv  causes  whicb 
acts  in  this  manner  on  the  vokus  centre,  and  the  reaction  of  tnis  intluence  is 
often  seen  in  a  prolongation  of  tne  diastolic  portions  of  the  curves  during  expirn- 
tion,  for  at  thia  period  tha  vagus  again  regains  its  control.  Tlie  tracing,  Fig.  86, 
ahow8  this  form  of  pulee  irregularity  'where  re^iration  is  purposelv  deep,  but  not 
abnormally  rapid.  However,  in  some  cases  of  laboured  and  rapia  breathing  the 
pulse  variations  are  of  a  similar  character. 

The  EffeeU  i/  Dtep  Inspiration  on  tke  Fuhe. — It  has  been  already  stated  that  it 
is  the  soft,  low-pressure  pulse  which  ahovs  the  greatest  variations  with  respiration. 
The  effecta  of  forced  inspiration  on  a  pulse  of  this  character  is  to  guicken  the 
beats  and  render  the  curvea  more  dicrotic.  During  the  tirne  of  inspiration,  and 
especially  when  the  breath  is  held,  the  pulse-curves  often  become  smaller  and  are 
of  short«r  duration.  Duiing  expiration  the  curves  become  Urger,  and  are 
generallv  more  prolonged  (see  Fig.  fl6). 

The  Efftdt  of  DtepExpi)-ali<m.  <m  the  PuUe. — Holding  the  breath  at  the  end  of 
expiration  does  not  seem  to  produce  nearlv  so  marked  an  efTecl  on  the  pulse.  It 
generallv  becomes  80mewhat  slower,  and  may  show  a  higher  pressura  At  the 
end  of  deep  eupiration,  however,  there  is  often  a  prolongation  of  tlie  diastolic 
periods  of  tne  curvea. 

TAe  Pvlse  vtilh  SUm  Rispiralion. — When  the  breathing  is  sIow  and  laboured — 
as  in  aH  cases  of  cerebral  compression,  tubercular  meningitis,  tumour,  etc. — it  ia 
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'i«/Jiir^  tr^riva  lik«;  that  tii'>«n  in  Piik.  Vt.  Thf  rrs^rmifirj  jnute  occnrs  after 
ll.^\nt'^'^'l^•  Tr>M  •'¥'frtiiT*H  >Uf>  in  one  om«  of  bronrfao-pDPuiDonik  coinplicstecl  b; 
fiUrirny  wi'fi  HTiii<>n.  aml  it  proh«Uj  doe*  dM  bov  mtty  ipeciaJ  ngnibcuioe.  In 
n  <:»w  *rf  KMnotm  D>ti«ml  m  bj  *-iolent  ronTnUkm*.  with  a  pake  of  gr<wt 
r*\ru\\'j  arfl  *  WTn[i«raIar«  of  orer  l<JA  .  (hi*  ■am«  pccutiar  trpe  ol  br«athing  wiu 
iimtni.  Vmt  Uiia  Ufrm  fA  reapiratofT  cnrve  do«3  not  seem  to  oe  pr«aMit  '\a  cases  of 
lit)iPrr-i>lar  meningiti«  in  jounft  childrvn. 

7"*'  /'"/«  iriih  Muntfd  BrrntAinff.—W}Kn  the  re^Hration  is  very  npid,  m  in 

Iitiiruliumiit,  th(^  pDlwr  tradnft  majr  sKo«  a  short  and  a  long  bmt  aJtematelj — tlie 
irrmn-  n-iinrruiinK  wtth  inupiratioo,  the  latter  «ith  expinUion  <Fi^.  &I). 

/'«/•«»  /'«r'j'/'>j-Ha.--KuMiinan]  tirat  directed  attention  to  this  form  of  pulse. 
Thft  inont  chancUrrittlii:  featare  in  a  dintinci  deprr^tsioD  of  the  ptibe-waTe  occurring 


»Google 


PULSE,  THE  233 

Bynchronousljr  with  inspiration.  Thin  peculinr  pulse  wa8  at  one  time  suppored 
onlf  to  occur  in  cosea  wnere  some  plearo-pericardiac  adhesioo  exi8t«d.  Something 
of  the  same  kind  has,  howeTer,  beeo  found  in  other  conditions,  such  as  simple 
pericsrditis  with  effusion,  pleurisj  with  effusion,  in  mediastinal  tumoure,  and  in 
aneurysiii  of  the  tboracic  aorta. 

Brockbank  bas  called  attention  to  its  occurrence  in  children  BufTering  from 


_..e  writer'8  own  experience  is,  that  in  young  children  this  diminvtion  of  the 
lieight  of  the  jmlaf-isave  during  inš/tiration  is  the  ruie  even  when  respiration  is  not 
niuch  exAggerated.  Forced  iospirntion  is  not  ftlways  neceasarj  to  develop  this 
feature  in  a  cluld's  pulse.  With  ordinarj  breathing  it  cao  frequentl7  be  detected 
in  the  sphjgmogram. 

One  of  the  best  examples  of  this  form  of  pulse  was  obtained  fpom  a  youth  who 
vran  sufiering  from  a.  mild  asthmatic  seizure.     There  wa8  only  slight  vheezing 

firesent,  and  the  breathing  vas  not  really  difficuit.  On  feeling  the  pulse  it  waB 
ound  that  it  periodically  varied  in  voLume — so  much  so,  ind^d,  that  by  eentle 
pressure  on  the  artery  the  iropulsB  seemed  at  times  to  be  completely  absent. 
Tracings  were  taken,  and  the  relation  of  the  putse  variation  to  the  respiration  vas 


>nenuiaiil>  (fntal  ty»),  ihovrlug  illc 
■t  eiplntlDD  iDd  Iniplntloii. 
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obserred.  Fig,  92  shows  the  characters  of  this  pulse,  and  it  b  apparently 
identical  in  appearance  with  the  so-called  "  pulsus  paradoxua."  Thei'e  was  no 
reason  to  suspect  adliesive  mediastinitis  here.  So  this  kind  of  trocing  ninst 
simply  be  regarded  as  an  exag^rated  degree  of  the  not  UDCommon  diminution  of 
Uie  pul8e-wave  duriiig  inspiration. 

Cavtei  of  tke  to-calltd  Pidtw$  Pm^adojrus.— In  a  paper  on  the  "  Effects  of  Forced 
Inspiration  on  the  Pulse  in  some  Forms  of  Heart  Disease,"  irvine  discusses  this 
questioD  pretty  fully.  He  asrees  that  the  occurrence  of  the  pulsus  paradoxus 
may  often  be  ossociated  witn  pleuro-pericardiac  adhesion,  bul  he  goes  a  atep 
farther,  and  etates  that  a  weakentng  of  the  heart  muscle,  due  to  myocarditis  or  by 
eflusion  into  the  pericardium,  has  a  share  in  bringing  about  this  pulse  depression. 

It  is  quite  certain,  however,  that  tlie  causes  already  mentioned  do  not  otten  come 
into  plav  in  the  occurrence  of  this  ingpiratory  variation  of  the  pulse  in  children. 

Brockbank  recognises  the  need  oi  some  other  explanation  to  account  for  the 

Eulsus  paradoKUS  of  acute  laryngitis  in  children.  In  such  cases  he  thinks  it  is  to 
e  found  in  the  great  variationa  of  the  intrathoracic  pressure  on  the  heart  and 
great  vessels  in  the  chest  cavity.  Without  going  fuUj  into  the  matt«r,  it  may  be 
stated  that  di^ictdiy  in  getUng  the  air  into  the  Ivfngn  is  the  key-note  of  his  tlieo^ — 
the  in-rashing  air  cannot  enter  fast  enough  to  fill  the  expanding  lungs.  'Diis 
means  tliat  the  left  ventricle  haa  to  pump  its  contenta  out  of  a  vacuum  into 
positivfl  pressure. 

Erplanation  of  tke  comnum  Oeamtnce  of  tkit  Pulte  Pecwlmi-ily  in  Children. — 
BrockbaDk's  view  may  explain  why  this  pulse  peonliaiity  is  ot  such  frequent 
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occurrence  in  young  cbildren,  even  ia  norm&l  conditions,  I)ecBUse  Ihe  Ur^nz  and 
tracliea  are  of  relntivelf  smull  size.  He  iippBr«ntly  aoea  not  recognise  how 
common  thu  inspiratory  pulse  diminutiou  is,  for  he  regards  iU  occurrence  in 
Acut«  laryngitis  as  Hpecially  not«worthy. 

RxteDsiveemp1oynient  of  the  aphygn]Ograph  iti  children  leftds  tlie  writer  to  tbe 
conclusion  that  t)iis  pulse  variation  is  almost  invariably  met  with  in  ali  conditions 
of  laboured  hreathing,  whether  fnat  or  alow. 

Anything  which  eausea  obstructiou  to  the  entrance  of  air  into  the  lunm  daring 
inspiratioD  accentuat«H  this  pulse  depreeaion  (Fig.  93).  Its  occurrence  nas  been 
not«d  in  cbildren  who  were  rargely  "mouth  breathers,"  owing  to  eniargement  of 
tbe  tonsils,  or  in  those  who  were  afTected  w)th  adenoidK.  Fersonal  eiperience 
would  tberefore  lead  me  to  aupport  such  a  tbeory  a«  Drockbank  advances. 

There  are,  however,  certain  special  features  and  chamcteristics  of  the  pultu* 
^TVK&hTBM,  asBeenincnsesof  mediastino-pericarditiB,  which  distinguiab  it  fromthe 
nimple  diminution  of  the  pulse-wave  whicb  oci;urB  so  frequeat]y  in  cbildren  with 
ordinary  or  B]iKhtly  ezaggerated  inspiration  under  various  other  conditions. 

Tlie  writer  Tjelieves  it  would  be  advisable  to  restrict  tbe  use  of  the  term  puUua 
paradoKUs  exeluntiely  to  that  type  of  pulse  wbtch  occura  in  well-marked  casea  of 
niediastioo-pericarditis ;  tlie  t«mi  should  not  be  applied  to  any  other  form  of 
inspirator;  diminution  of  tbe  pulse-curve,  h(iwever  marked  it  may  be.  HarriB,  in 
hi«  admirable  monograph  nn  "liidurative  MBdiastino-1'ericardilig,"  quot«s  from 
Kchreiber,  who  regardn  the  following  peculiarities  as  distinctive  of  the  true  pulsus 
paradoKus  :— 

0)  Marked  diminution  in  the  volume  or  complete  disappearnnce  of  the  pulse  of 


Kir;.  !>S.-mi|{hlilr|{r-«"rinaplniliiry  piilu  dliiilnutlnii  in  ■  chllil  ■rinct«]  vith  adi^ikli. 

aH  arteries,  and  not  on]y  of  that  of  the  radial  vessels,  during  inspiration,  and 
especiallv  in  the  iiecond  balf  or  at  the  end  of  that  act. 

(2)  Tne  in)possibility  of  replacing  the  paradozical  pulse  by  a  full  pulse  by  a 
prolonged  and  suatained  inspiration. 

(3)  T))e  pulsus  paradozus  does  not  reqnire  for  its  development  the  inspiration 
to  be  deep. 

(4)  The  pulse  intermiasion  is  accompanied  by  a  regular  oction  of  the  heart,  and 
the  heart  sfiowB 

(5)  No  weakening  of  its  actioii  during  tbe^riod  whilst  an  inspiration  is  being 
made  (four  and  five  might,  however,  be  moditied  in  cases  where  there  is,  at  the 
same  tinie,  endocarditis  or  myocarditiH). 

In  addition  to  the  above-mentioned  chsracters  Schreiber  mentions  an  associ- 
nt«d  ay[npton)  of  great  importance— tn(7>i;-tif'iry  Bwe]ling  of  the  cervical  veins. 

Dimininhed  Radial  Calibre  d-uring  Inspiration.  —  In  some  cases  the  kind  of 
tracing  obtained  suggestH  that  the  calibre  of  the  radial  arterj^  actually  becnmes 
smnller  during  deep  inspiration.  The  pulse-curves  during  tnis  period  seeni  to 
indicate  that  the  arterv  is  contracted,  and  that  its  elasticity  is  impaired.  The 
instrumental  apex  of  tne  HystoUc  waves  is  not  developed  in  the  snialler  cunea 
which  occur  during  inKpiration,  and  this  misht  be  taken  aa  evidence  that  the 
artery  is  more  funy  under  vašo -motor  innuence  at  this  tirne.  The  eSect 
of  inspiration  on  the  vaso-motor  centre  in  the  medulla  is  to  cause  stimulation, 
and  it  is  conceivable  that  aometimes  the  arteries  are  alternately  contracted  and 
relazed  as  a  result  of  deep  inspiratory  and  expiratory  movements. 

7"/«!  lajluence  nf  tke  BIo-kI  rrttmre  in  the  Venit  Cnmitt*  Jiadiala  in  iKe  Frodue- 
tion  nf  Refpiratory  Variation*  in  the  Ptiitr. — Leonard  Hill  and  othera  believe  that 
the  veins  which  surround  the  raiiial  arterj|  bear  an  important  share  in  the  pro- 
duction  of  many  of  tliese  rf<s))irntory  variations  of  the  pulse.  There  is,  tnese 
observera  state,  a  niechanical  displacement  of  the  button  of  the  ephygmograph 
above  the  level  of  the  art«ry,  due  ti>  a  distension  of  these  veins.     In  pathological 
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conditions  whei«,  by  back  pressure,  tlie  tension  in  tlie  veuous  Byst«m  la  greatljr 
raised.  this  fillinc  of  the  veiiie  comites  is  supiMsed  to  nocount  for  tlie  varioua 
noditications  of  the  sphygniographic  tracing  which  have  alreadv  been  descnbed. 

The  following  pa«sa«e  ia  guoted  from  Hill'H  acticle  on  the  Circulation  m 
Schafer's  T<xt-Boot  of  PAi/nolotn/.  He  Kaya  :  "  The  Bphygmogram  8howB  v^Aa,- 
tiona  synchronoua  with  tlie  reapiratorv  movements.  Norma)ly  tbese  are  slight, 
hut  thoy  become  raarked  wheiiever  the  respirstion  ia  either  deep  or  partiaUy 
obatructed.  During  deep  inspiration  the  line  of  the  tracing  falla,  vhilst  the 
eKcureion  a(  the  pnmarv  wave  decreaaea,  and  the  dicrotic  wave  becomea  mor« 
evident  The  verne  comitea  radialea  are  here  emptied.  and  tlie  e^panded  lungs 
8wal)ow  up  the  blood,  so  that  the  arterial  tension  falla  sliglitly,  When  expiration 
follows,  the  line  of  the  trncing  rises,  and  the  escursion  of  each  pulse  is  increased. 
During  a  deep  inapiration  the  veasels  in  the  radial  aulcus  appear  to  the  finger  of 
less  breadth  and  of  lower  tension.  In  obstrueted  breathina  the  pulae-boats  may, 
during  inapiration,  almoet  disappear,  for  the  ait  cannot  then  enter  freely,  and 
thuB  uie  force  of  the  inspiratory  movement  ia  thrown  largely  on  to  the  intra- 
tboracic  vessels  and  the  heart." 

Jiemlti  o/  Clinical  Obtfi-vniinnt  im  thr  Pulte  du)-in^  Lahmitd  Breathing.—Aa 
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examination  of  the  writer'a  pulse-  and  reapiration-tracings  from  children  aiid 
adulta  showg  that  the  line  of  the  tracing  doea  not  fall  during  deep  inapiration, 
except  in  a  very  small  propnrtion  of  cases.  In  these  instancea  the  acceB8ory 
musclea  of  reapjration  were  generally  called  into  action,  and  they  probably  caused 
alight  movementa  of  the  arm  which  afFected  the  tracings  during  inapiration  (Figa. 
94  and  87).  hy  aupporting  the  arm  tirmly  ao  as  to  mininiise  such  movetnenta,  thia 
kind  of  so-called  re3pirfttory  variation  disappeara. 

Theae  observationa  seem  to  show  that  inspiiation  very  often  simply  leads  tO  a 
(Hminvtiott  of  the  pulse-curve  without  lowering  the  level  of  the  tracing.  On  the 
contrary  it  aometinies  happena  that  there  is  a  raišing  of  the  level  of  the  pulse- 
curvea  during  the  inapiratory  phase  (Fig.  9SJ,  while  the  aucceeding  curves  show 
prolonged  diaatulic  portions  coiacident  with  expiratton.  The  diastole  of  the 
inepiratory  pulse-wave  mav  then  be  incomplete. 

It  ia  very  improbable  tnat  venous  stasis  and  engorgement  really  modifies  the 
sphygmoEram  sogenerally,  or  in  such  amarked  inanneraa  Hill  asserts.  Clinically, 
in  carefully  made  observations,  we  need  onJy  seriously  consider  this  interference 
in  a  very  anali  number  of  case.s. 

NilC*  EstimaU  oflht  Pouier  attatned  hij  Venou*  Pmtnre.  —Hill  ascribes  enonnoua 
power  to  venoua  pressure.  During  the  performance  of  Valaalva's  eKperiment — 
torced  expiration  with  the  mouth  and  noše  ahut — he  savs  the  pressure  in  the  vence 
comites  radiales  rises  to  the  mean  arterial  pressure.  We  do  not  think  this  opinion 
is  ahared  by  many  physiol(^ists. 

Dr.  Oliver  has  failed  to  det«ct  a  direct  relation  between  the  evidence  of  a  high 
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rodial  calibre  and  that  of  venoas  preaaure  nbove  the  »verage ;  he  has,  on  the 
contrarf,  repeat«dly  met  witli  low  readings  oi  the  nulial  calibre  «hen  venoua 
preiMura  wa8  exceptioiiaUy  high.  An  analysis  of  HilTs  tracings  iSchafer'«  Tr^t- 
Book  of  I'liy»iolog}/,  vol.  li.  p.  lUS)  would  seem  to  indicate  tliat  the  distended 
vente  comites  aro  capable  of  lifting  the  pad  of  the  sphjgmograph  througli  a 
greater  diatance,  ond  therefore  witTi  a  force  great«r  tlian  that  fexerted  by  tlie 
iiyBtole  of  the  left  ventricle.  It  is  surely  seldom,  if  ever,  that  venouii  prestare  can 
attain  thiH  power, 

JtenUts  ofPulnr-  and  Jtfipii-ation-Obiieiiratiotu on  Aniiiiaii. — The  writer  has,  with 
the  able  assietance  of  Dr.  ^oel  Paton,  made  some  pulse-  and  respiration-obšerva- 
tions  on  animals,  in  order  to  oontrol  certain  resutts  ubtained  during  laboured 
breathing  in  children.    The  cat  v/m  the  aninial  employed.     llnder  ether  anies- 
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theaia  one  of  the  carotid  arteries  \>as  fully  es^sed,  and  a  portion  of  the  art«ry, 
separated  from  the  vein.  was  support«d  by  a  niece  of  wood  which  vas  held  by  a 
chp  attached  to  a  heavily-weigntcd  stana.  The  artery  thus  lay  upon  a  perfectly 
rigid  bed.  A  Dudgeon'H  spliyginogranh,  with  a  cHnical  poIygraph  attached  to 
record  the  respiratory  curve,  was  held  tirmlv  in  a  euitatfle  apparatus  in  such  a 
way  that  it  coujd  be  made  to  rest  accurat«ly  opon  tlie  artery.  The  trachea  wa8 
opened  and  a  cannula  insert«d,  through  ovhicli  the  animal  breathed. 

The  object  of  these  experiinent8  was  to  ascertain  whether  the  diniinution  of 
the  puliie-wave,  occurring  ko  coinnion1y  iii  children  during  sH^htlj  exaggerot«d,'or 
obstruct«d  breathing,  could  be  obtained  when  the  pad  of  the  Bphygmograph 
rested  apon  tA«  arten/  alone. 

The  farst  traciog.  Fig.  66,  shows  the  pulse-curves  along  with  normal  respiration 
under  deep  anethesia.  The  animal  waB  breatbii«  fairly  deeply,  and  each  pulse- 
wave  at  the  height  of  inspiration  is,  e\'en  here,  sligntly  diniinished  in  amplitude. 

The  next  tracing,  Fig.  97,  show8  the  eflects  of  a  series  of  fatrly  deep  breatjis. 
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Now.  ttiere  is  a  distinct  diminution  of  each  pulse-curve  at  tbe  heiKht  of  inspira- 
tion.  Tlie  pen  whiuh  records  the  rBitpiratory  curve  starts  a  short  distance  benind 
that  wliicii  registers  tlie  pulae,  bo  thia  must  be  allowed  for  in  the  timiDg  of  the 
two  events. 

Fig.  98  show8  the  effect  of  takinp  three  fairly  deep  respirations.  The  line  of 
the  tiacing  is  slightl j  raiaid  during  luspirntinn. 

Fis.  99  Hhuws  the  effect  of  taking  u  long  inspiration  and  then  liolding  t)ie 
breatn.  Agaiu  a  slight  raitinfi  of  the  line  o/  the  (rortni/  occura,  but  it  ia  shortly 
folloved  by  the  uBual  result,  namely,  the  diminishpd  size  of  the  curvea.  A  sum- 
ciently  deep  breath  will  practi[?ally  abolish  the  pulse-wave,  and  thus  produce  an 
extreme  degree  of  the  so-called  pulsus  paradoKus. 

Another  tracing  is  appended,  Fig.  100,  which  showa  the  raiain^  of  the  level  of 
the  pulse-tracing  produced  by  inspiratioD  wheii  the  aninial  was  dyiiig.  The  india- 
rubber  bae  which  tranemitted  the  respiratory  movenients  to  the  taiubour  of  the 
clinical  polyKraph  w»8  lixed  to  the  thorax  of  the  animal  in  such  a  way  that  it  lay 
over  the  cardiac  area,  aad  therefore  received  the  pulaations  of  the  ventricle.  The 
animal  was  at  this  tiine  on1y  making  an  occaaiotial  sighing  respiration.  Therefore 
the  record  of  heart-beats  in  the  tracing  ia  only  broken  twice  by  a  respiration. 
Elach  tiuie,  however,  when  thia  occura  there  ia  a  diftinct  elevation  of  the  line  of 
the  tracing. 

The  EffeeU  of  Veitota  PrtMure  on  the  Form  of  Pulte  T^-acing  are,  rUnirnlly, 
unim/iortanL — It  seems  clear  from  theae  esperitnenta  that  thia  common  respiratorj 
variation  of  the  pulae— d  itn  Inut  ion  in  the  size  of  the  beat — is  not  necessarily  due 
to  alterations  in  the  pressure  of  the  vetnti  upon  which  the  pad  of  the  aphygmo- 
graph  mny  rest  at  the  tirne  the  tracing  ia  made. 

The  writer  believna  that  the  force  of  tlie  inspiratory  movement  acting  on  the 


iiitrathoracic  vessels,  and  also  directly  upon  the  heart  itself,  play8  the  chief  part 
in  the  production  of  raany  of  theae  variationa  of  the  pulse-wave.  In  some 
instances,  perhaps,  inspiration  may  induce  certain  changea  in  the  pulse  thi-ough 
efiTecta  produced  on  the  voso-motor  centre.  Brockbank's  explanation  of  the  pulsus 
paradoxua  in  acute  laryngitia  is  based  upon  the  effecte  produced  by  the  expanding 
lungs  on  the  heart  and  vesaela  within  the  chest,  and  the  form  of  pulse  obtained  in 
this  condition  is  sinipl^  an  exaggeration  of  the  common  inspii-atorj;  variation  of 
children.  Hill  recognises  <  thia  influence  of  inspiration  on  the  intrathoracic 
veBseiH,  but  iLsserts  that  it  afiecta  the  Bphygmogi'ain  muinly  through  alterationa 
thus  produced  in  the  nresaure  of  blood  in  tho  veina  aceoinpanying  the  radial 
Artery.  It  is  most  unltkety,  hoirevei',  when  Che  left  ventricular  syat(ile  raises  the 
pad  of  the  Bphjgniograph  through  a  certain  space,  that  the  venous  pressure  in  the 
venK  comites  is  eapable  of  raising  the  pad  thi'ough  a  greater  space,  and,  clinically, 
the  careful  ol>server  inay  practically  ignore  the  participation  of  the  veins  in  the 
modiflcation  of  the  Bphygmogram. 

Heart  Movements 

The  Apex-Beat.—T\ie  left  apex-beat  indicates  the  chief  luovement  of  the 
heart.  It  may  oftcn  be  found  in  the  fourth  interspace,  and  outside  the 
nipple  line  in  children,  but  in  adulta  it  ia  normalIy  well  inaide  this  line. 
WheD  this  movemeot  is  produced  by  the  left  ventricle  it  ia  due  to  a  dip- 
placement  forivards  of  the  hardened  apex  of  the  heart.  Buring  the  whole 
period  of  s^atole  the  apex  of  the  heart  is  l7ing  againet  the  interepace  in  the 
chest  valL 

Tke  Component  Parts   of  the  CaTdiographic  Tracing. — The   ordinary 
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cardiogiam  from  the  leFt  ventricular  8yBtoIe  mfty  be  interpreted  as  follows 
(see  Figa.  101  and  102): — 1.  The  forward  movement  of  the  ventricle  as  it 
begins  to  contract  (D).  2.  Keteotion  of  the  apex  against  the  iaterspace,  i.e. 
full  corUraetion  (E).    3.  The  backward  movement  of  the  ventricle  as  it  ^egina 


(njJiiF  tnclng  uccim  nI  the  tlms  oT  ventrlPuUr 
»j-iitote  :  K  Id  ■ph)F(™iotn»i"- 

to  dilate  (F).  4.  The  gradual  8wellinc  of  the  ventricle  up  to  the  full 
dilatation  (G).  Sometimes  a  emall  elevation  (a)  before  the  period  D 
marke  the  contraction  of  the  auricles. 

The  period  E  may  be  very  transient  if  the  ventricIeB  ehrink  during  their 
Bjstole  away  from  the  interspace  (Fig.  103),  aod  it  may  be  repreeented  by  a 
lai^,  well-suBtained  elevation,  the  "aystolic  plateau,"  when  the  apical  pro- 
trusion  into  the  iQterai)ace 
LB  forcible  and  laating  (see 
Fig.  104). 

Thf  "  Shock  "  due  to  the 
Syslole  {^  the  Le/t  Ventricle. 
— The  /kock  due  to  the  left 
ventricular  ajstole  is   im- 

Sortaut,  for  it  ts  quite  a 
iHerenc  thing  from  the 
8yBtole  itaelf  The  ayBtole 
laatB  during  ali  the  tirne 
of  the  apex-beat.  The  "ahock"  iuay  often  be  a  tranaieot  portion  of  the 
cardiogram,  bnt  it  may  jerk  up  the  lever  of  the  ioatrumeat  and  form  a 
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lai^  instrumental  apex  in  some  tracings,  which  ia  eometimea  the  only 
movement  distinguishable. 

The  "  shock  "  and  the  apical  protruaion  maj  aometimoB  appear  as  two 
distinct  elevationa,  just  in  the  aame  way  as  the  "  ajstoUc  wave  "  in  the 
Bphygmogram  may  appear  aa  a  divided  summit. 

Value  of  Simultaneous  Cardiographic  and  Pulse  Tracings. — The  cardio- 
grapbic  tracing  wheii  made  Bimultaneou8ly  with  that  of  the  radial  pulfie  is 
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of  gteat  asaistence  in  the  interpretation  of  the  variouB  forma  of  irregularity 
anci  iDtermittenc}'.  The  impulse  from  the  left  ventricle  may  also  often  be 
used  to  tirne  the  occurreoce  of  other  movemeatB  which  are  sometuueB  found 
over  the  cardiac  area,  or  auch  movementa  iiiay  be  timed  with  the  radial 
pulse,  which  is  practieallj-  the  same  thing. 

Jtetraction  of  Tisiues  near  the Heart  dv-ring  the  Ventricular  Systole. — It  is 
iiuportaat  Ut  remember  that  vvhen  tlie  heart  contra«ta  and  pushes  its  apex 
ioto  the  fourth  or  fifth  intergpace,  it  at  the  t<ame  tiiue  draw&  in  the  tiaaues 
round  the  interspace.  As  the  heart  shriuks  diiriog  ite  Bjetole  the  jielding 
Btructures  near  it  retreut,  and  thus  there  is  soiuetimes  a  sucking  in  of  the 
skin  over  certain  areas  at  tiie  tirne  of  the  puehing  out  of  the  ekin  hj-  the 
left  ventricular  ajtes  fapex-beat). 

We  maj-  brietlj-  consider  a  fevv  of  these  iD0\emeiit8,  aud  their  relation- 
ship  to  the  cardiogram  of  the  left  apex-beat  or  to  the  radial  pulse. 

EpigcLslric  FiUsation. — Firat  with  r^ard  to  epigastrie  pulsation. 

In  the  acute  dilatation  of  the  heart  of  dipbtheria,  acute  pneumooia,  and 
rheumatiBin,  as  weU  as  in  advanced  valvular  disease,  one  frequentl7  observes 
very  raatked  pulsation  in  the  epigastric  region.  Thia  is  an  important 
Bjmptom,  because  it  Bbow8  that  the  right  side  of  the  heart  has  enlai^ed 
sufhcieutlT  to  cause  a  moveuient  of  the  skin  over  this  area  during  the 
syetole.     Sometiines  the  skin  in  this  region  ia  pusked  out  during  the  8ystole 


iVfiH^  i»nlio|0»iii 


in  the  same  manuer  as  it  is  in  the  fifth  interspace  by  the  apex-beat,  but 
this  is  very  unuHuaL 

The  usual  movement,  when  any  pulsation  ie  found,  is  a  distinct  retrac- 
tion  of  the  eki^  in  tliie  situation  at  the  tirne  of  the  ventricular  eyBtoIe. 

In  the  dilated  heart  it  is  necessar/  to  fully  appreciate  the  fact  tlrnt  the 
Hgkt  ventricle  practically  occupiea  the  whole  of  the  cardiac  dulness ;  onlj- 
a  small  strip  of  the  left  ventricle  lies  superficially  enough  to  be  iucluded  in 
this  area.  Hence  under  these  circunistances,  as  Mackenzie  haa  pointed  out, 
what  is  felt  as  the  apex-beat  may  not  be  produce<l  by  the  protrusion  into 
the  interspace  of  the  hardened  left  \entriciilar  apex.  The  dilated  right 
^6ntriele  ie  now  occui>ying  this  situation,  and  at  the  tirne  of  its  ByHtole, 
instead  of  a  "  pushing  out "  of  the  interspace,  there  is  a  "  sucking  in."  Thus 
afall  wiU  be  producetl  in  the  cardiograpliie  tracing  at  this  tinie  instead  of  a 
rise  when  the  "receiver"  is  recording  the  movement.  Should  the  right 
ventricle  be  Bufiiciently  dilated  to  extend  into  the  epigastrium  a  siinilar 
movement  will  be  obtained  in  that  region  at  the  tirne  of  its  8y8tole.  Here 
the  "sucking  in"  may  posBibly  be  accentuated,  because  the  left  ventricle, 
when  it  contracts  and  hanlena,  t«nds  to  puli  the  right  ventricle  inwardB, 
tikat  is,  away  from  the  epigastrium. 

With  regard  to  epigastric  puhiation,  theu,  a  simultaueous  record  of  the 
two  eveuts,  heart  and  pulse,  8hows  that  the  sjstolic  portion  of  the  pulae- 
curve  corresponds  to  a  depression  in  the  cardiogram,  which  indicates  that  tlic 
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epifjaatrium  has  been  dravm  in  instead  of  pusbed  out  at  the  tirne  of  tbe 
ventricular  contraction  (Fig.  105).  Mackenzie  ha«  called  thia  the  "  inverted 
cardiogram"  and  in  adulte  he  finds  that  it  is  abnoBt  invariably  due  to  the 
Bj-Btolic  contraction  of  the  right  veiUriele.  Such  a  type  of  cardiogram,  if 
ohtained  over  the  usual  situation  of  the  apex-beat,  showB  that  the  right 
ventricle  is  occiipying  that  part  of  the  cardiac  duhiess,  and  signifies  extreme 
dilatatioD  of  the  heart.  In  children,  however,  the  writer  has  occa8ionaUy 
foiind  that  epigastric  pulaation  is  due  to  a  greatly  enlarged  left  ventricle, 
and  a  tracing  of  a  fairly  typical  cardiogram  is 
I  obtained  (Fig.  106).  It  is  difHcult  to  see  how 
the  left  ventricle  cau  occupy  this  aitnation 
unless  the  whole  beart  ia  twifited  round  on  ita 
loDg  axifi.  Att«ntion  has  already  been  drawD 
to  the  foct  that  iinder  Ireatment,  when  the 
dilatation  of  the  ventricle  suhaides,  the  epigastric 
Fio.  10B,— Bpigutric  puiutinn  tfm  impiilse  disappeam. 

r.vIl?li^*tawfK^?ih!roi3(^        Pulmtion  /rom  the  Abdominai  Aorta.— The 

KmmwM(orth»"iiivTin«i-  iype.  abcloininal  aorta  inay  sonietiniee  commuaicate  a 

piilflation  to  the  epigastrium.    It  is  then,  of  course, 

a  sy8tolic  protrusion  and  not  a  retraction,  and  ia  ea8ily  distingiiished  froni  the 

ordinary,   or    from    the    inverted    cardiogram.      It«    8y8tolic    portion    is 
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Fio.  1D^.— IjliiinlURHiui  tnclnn  froin  th«  puliiiniiirv  artrrr  mi  mi|l*1  duIk,  itaairlnB  the  cormpondan« 
»r  Oi«  ojiUiIio  portioiu,  E. 

synchronoUB  with  that  phase  in  the  radial  ephygmogram,  and  there  is  no 
phase  correBponding  to  the  period  D  of  the  cardiogram — the  so-called 
"  pre8phygmic  "  period. 

Impuise/rom  the  Fidmonarg  Artery. — Among  other  pulsationa  aeen  over 
the  cardiac  area  mention  may  he  made  of  that  due  to  the  piilmonary  artery. 

Fig.  107  ia  a  traeing  taken  from  a  girl  ten  year8  old  who  had  a  severe 
attack  of  rheumatic  fever,  and  the  pulsation  recorded  is  evideQtly  directly 
communicated  by  the  pulmonary  artery.  There  wa8  visible  pulsation  over 
the  region  of  the  left  auricle,  and  it  wa8  doubtful  whether  it  waa  an 
fturicular  movement  or  one  due  to  the  ptilmonary  arterj-.  ■Two  tracings  are 
given  which  clearly  8how  that  the  impulse  is  not  an  auricular  one,  and  that 
the  movement  is  quite  8ynchronon8  with  the  8y8toIe  of  the  left  ventricle 
and  with  the  radial  pulfle  (see  Figs.  107  and  108). 

Other  Movenunts  over  the  Pracordial  Region. — Other  luovements  over  the 
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prsecordia  are  generally  due  to  a  retmction  of  the  tissues  coincident  with 
the  apex-beat.  A  tracing  reveals  tlieir  tnie  significance  wh6n  timed  with 
the  radial  pulse. 

Supposed  AurictUar  Pul»ation. — A  ease  of  special  interest  maj  be  briefly 
referr«!  to.  A  girl  t^ed  five  jeare  had  a  eODgenital  cleft  in  her  sternum, 
juat  over  the  site  of  the  left  auricle.  There  wa8  marked  pulaation  here 
which  was  supposed  to  be  auricular.  The  movement,  however,  lasted  over 
a  longer  period  thaii  one  would  expect  for  an  auricular  coDtractiou,  and  it 
waa  not  altogether  suggestive  of  the  pulmonary  «rtery.  Tracinga  of  the 
pulsation  were  takeo  8iiiiu]taneou8ly  with  the  radial  pulse.  Fig.  109  8howB 
the  resolt.  It  is  a  good  example  of  the  "  inverted  cardiograiu/  and  there- 
tbre  the  movement  wa8  really  due  to  a  aucking  in  of  the  tissues  above  the 
site  of  the  apical  protrusion,  or  it  may  possibly  liave  been  caueed  by  the 
8y8tole  of  the  right  ventricle. 

One  Bometimes  obtains  quite  a  similar  tracing,  however,  offthe  pulmon- 
ary  area  in  children.     Fig.  110  is  an  example;  the  8ystolic  portion  of  the 


ic  portlOB  or  ndltl 


radial  pulse  corresponds  to  a  fall  in  the  cardiographic  tracing ;  it  is  therefore 
an  "  inverted  cardiogram." 

Cardiograms  obtained  directly  off  the  Left  Ventricle. — The  writer  had  a 
UQique  opportunitv,  through  the  kindness  of  Mr,  Dowden,  of  obtaining 
canUograma  direelli/  off  the  left  ventricle  from  a  cbild  five  years  old. 

A  patient  under  his  čare  suffered  from  multlple  pyffimic  abecesses,  and 
one,  which  formed  over  the  left  mammary  region,  wa8  observed  to  com- 
musicate  a  cardiac  rhythm.  It  was  incised,  and  pieces  of  rib  were  removed. 
An  opening  W88  thus  left  in  the  chest  wall  through  which  the  ventricle, 
covered  by  the  pericardium  and  the  visceral  layer  of  the  pleura,  could  be 
easily  seen.  A  small  metal  "  receiver,"  with  rubber  tubing  attached,  was 
thoroughly  sterilised,  and  waB  passed  through  the  wound  on  to  the  surface 
of  the  left  ventricle.  The  other  end  of  the  tubing  wa8  connected  with  the 
tambour  of  the  clinical  polygraplL  Thia  wa«  then  attached  to  a  I}udgeoQ's 
sphygmograph,  which  vraa  used  to  make  a  simultaneous  tracing  of  the  radial 
pulse.  As  a  control  ol»ervatioD  a  tracing  was  taken  by  putting  the 
"  receiver "  on  the  akin  over  the  »te  of  the  apex-beat,  and  an  or^arj 
cardiogram  waB  obtained.  The  deep  re8piratory  movements  led  to  some 
VOl.  X  16 
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alteration  in  the  characlere  of  the  tracing  obtained  directlj'  off  the  ventricular 
Burface,  but  it  is  quite  similar  to  that  made  from  the  ftpex-beat  (Fig.  111). 
The  "  receiver "  wa8  probablj-  over  the  apical  portion  of  the  left  ventricle, 
and  the  tracing  repreaent*  the  hardening  of  the  muscle  at  ite  ayatoIic  eon- 
traction — an  ordinarj-  left  ventricular  cardiogram. 

Direct  MeehaniccU  Stimvlation  o/  theHeart  under  C/iloroform. — While  the 
child  wa8  under  ehlorotorm  the  heart  was  touched  with  the  point  of  the  ' 


FiO.  111.— ttlmiiluiiHiui  Imrlni«  iHir^tli,  nlTtlii-  IcR  vi-iitricir  and  froiii  tfa«  ndiil  tnilif ;  tlip  "■filolic  pl>>.raii 
E  cniTFHpiinitH  in  tliiir  to  Ih<'  arutaJIc  t""11ou  oT  th«  aphygiiiOKniiii.  TIif  mipfnilorT  iiioTeiiimU  liivc  iiiodi- 
flpd  the  nnliograiihl*?  trnciiiic- 

finger,  and  aleo  with  dressiiig  forcep».  Direct  stlmulation  applied  in  this 
way  had  no  effect  what«ver  on  the  ventricular  beat.  The  8lightly  ainaller 
pulBe-waves  geen  in  the  tracing  correspond  to  inspiration. 

Thk  Pulsk  in  Tubkrculah  Meningitis 

There  are  certain  diseaeeB  in  whicb  the  characterB  of  the  pulse,  when 
carefully  studietl  by  means  of  the  8pliygnK^raph,  bear  some  diagnostic  or 
prognostic  signiHcance.  In  the  preaent  articie  the  apecial  tyi)ea  associated 
with  tubercular  nieniiigitifl  and  pneumonia  will  I>e  8hortly  considered. 

The  Pulse  o/  Tubercutar  Meningitis  in  Young  Children. — At  a  certain 
stage  in  the  course  of  tnl>ercular  ineningitie  a  slo«,  irregular  pulae  is  ofteu 
found,  and  it  is  regarded  by  some  aa  a  ayniptom  of  considerable  value  in 
diagnoais.  In  children  under  two  years  of  age,  however,  a  markedly  8low 
irregular  pulse  ia  not  often  observed.  The  writer  haa  gladly  availed  him- 
self  of  Dr.  Johu  Thom80n'a  esperience  in  this  disease.  In  a  aeries  of 
eighteeu  cases,  examiDed  by  Dr.  Thomson,  occiirring  in  children  vhoae  &aea 
ranged  from  u  half  to  two  yeara,  tbe  pulse  wafl,  in  three  of  theae  only,  under 
90  per  minute,  and  irregular  in  rhythm.  But  iiTegularity  waa  aometimes 
noted  when  tbe  pulae  wa8  much  more  rapid. 

Irregularity  of  the  Respiration  in  Tubercular  Meningitis. — Duriug  the 
early  period  of  tubercular  meningitis  in  children  under  two  year8  of  age 
veiT  irregular  breathiug  often  coexista  with  a  regular  rapid  pulse.  Aa  an 
early  symptom  in  these  caaes,  marhed  irregularily  of  the  respiration  inay  be 
a  suggestive  and  important  sign — it  ia  more  significant,  and  more  to  be 
relied  on  in  diagnosia,  than  mere  irregularity  of  the  pulse. 

In  children  over  two  years  of  age,  however,  one  undoubtedly  often  meets 
with  a  ratber  cbaracteristic  pulse  in  the  early  stages  of  the  disease.  'VVe 
aay  rather  characteristic,  becauBe  as  a  single  3ymptoni  we  do  not  think  it 
can  often  be  abBol\itely  relied  ujton  for  puqK)sea  of  diagnoeis. 

Irregviaritij  of  the  Pulse  in  Tubercular  Meningitis. — Most  authorities 
apeak  nf  this  pulse  as  an  intermittent  one ;  and  if  one  could  admit  the  correct- 
nesH  of  aome  of  tbe  text-honk  descriptions,  then  the  featurea  poasessed  bj  it 
wouM  indeed  be  anfOcientlj  characteriatic  to  diatinguiah  it  from  almost  any 
other.  So  far  as  the  writ«r'B  observationa  go,  be  does  not  tbink  the  mere 
irregvlaritg  means  nnich,  becauee  to  the  iinger  it  is  preci8ely  similar  to  that 
of  the  uflual  type  of  youthful  irregularity  already  described. 
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The  ilorcnei*  of  the  pulse,  occurrin^  at  a  tinie  when  the  temperature  is  elevatcd, 
oftfln  to  a  considerable  degree,  is  significant.  but  of  stili  great«r  sug^^tiveness  is 
the  eontracted  state  of  tlie  radial  artery.  This,  in  the  writer's  opinion,  is  b  very 
striking  condition,  and  it  is  an  unuBuiu  one  in  young  chiJdren.  There  is  some- 
times  a  very  mai-ked  degree  of  contraction  preseiit,  nnd  the  artery  can  be  rolled 
like  a  pisce  of  whip-cord  under  the  tinger.  The  pulse  is  alwaf  s  slov  and  hesitat- 
ing  when  the  vano-constriction  is  very  pronouncea,  for  the  ventricie  is  theii  acting 
against  greatly  increased  periplieral  resistance.  In  this  disease  slight  elevation 
01  the  temperature  does  not  alvavs  lead  Ui  relaxatiua  of  the  arteries,  so  the  pulae- 
rate  does  not  quicken.  Hence  tne  suggeiitive  triad  of  symptoms — pyresia,  bIow 
irregular  pulse,  and  contracted  vessela. 

Oeneral  Une  o/ the  Temi  " Inteiinitiioti"  tn  desrrilnng  thi» Form  of  PvUe. — In  the 
description  of  this  pulse  irregularity  hitherto,  the  term  "intermission"  has  gener- 
ally  been  used.  It  Iia3alre(uly  been  pointed  out,  in  tlieclassificationof  pulse  irregu- 
larities,  thnt  the  term  intermission  should  only  be  em|)toyed  when  it  can  be 
definit«]y  proved  tliat  a  whole  heart-beat  is  entirely  missed  out.  There  ia  no 
absolute  certainty  that  this  (i-uf  ventricular  intermission  occurs  in  man,  except 
nn  verv  rare  occasiona  ;  and  the  writer  has  never  met  with  it  in  children,  nor,  so 
far  as  ne  knuws,  lias  any  one  else.  By  truating  to  information  denved  from  tlie 
use  of  the  fiiiger  alone,  the  pulse  in  tubercular  meningitis  has  been  called  "  int«r- 
mittent"  in  the  eense  that  an  entire  heart-beat  is,  from  tirne  to  time,  onritted 
altogether.  Thus  Eustace  Smitli  says,  "a  slow,  irregular  pulse,  etpeciallt/  i/  the 
int^rmuMon  be  fompltte,  very  greatly  increases  the  value  of  the  symptoms  with 
which  it  may  be  associated.  It  mubt,  however,  be  remembered  that  during  con- 
valescence  from  acute  disease  the  pulse  in  a  child  often  becomes  Hiower  and 
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irregular,  and  mav  even  rompletely  inteiinit,  espccially  during  sleep."  In  another 
plače  he  states  that  "  the  irregularity  in  rhythm  is  particularlv  well  marked, 
Decause,  os  a  rule.  tkt  iiUermi»Kwn  i*  eomplete.  This  is  the  more  evident  on  account 
of  tlie  atowness  of  the  pulse.  Several  b^ts  strike  the  tinger  in  regular  succession, 
and  then  auddenly  <me  brat  u  entireli/  omitted,  and  there  is  a  pause  until  the  rhy thm 
is  ^aiti  taken  up  by  the  succeeding  beat." 

The  italics  are  mine,  and  I  woula  emphaaise  the  fact  that  this  authority  asNuraes 
tJie  omiasion  of  a  whole  cardiac  cvcle  during  the  long  pulse-pause.  This  supposi- 
tion  has  been  ancept«d  as  being  tne  correct  aelinition  of  what  actually  occurs. 

The  (,'eneral  Tijit  n/  PvIm  In-effu!arily  in  Tvhercular  Mtningilu.^Sphygmo- 
Rraphic  examination  of  the  pulse,  nowever,  lends  no  support  to  such  a  view,  for 
uie  so-called  "  int«rmiasiona  "  are  found  to  be  due  to  a  prolongation  of  the  diastolic 
portionsof  some  of  thecurves,  of  the  aame  nature  as  characterise  the  ordinary 
type  of  youthful  irregularity. 

Frequent  instrutnentAl  enamination  of  the  pulse  in  tubercular  meningitis  has 
convinced  the  writ«r  thut  this  is  an  accurat«  statement.  There  is  no  essential 
differetice,  appreciable  to  the  tinger,  between  the  type  of  irre^larity  found  in  the 
early  stages  of  tlits  disease,  and  that  which  may  be  found  m  any  heaithy  child 
wbose  pulse  is  slowin^  down  from  any  cause. 

Uther  cerebral  lesions— simple  meningitis,  cerebral  tutuour,  and  abscess — may 
sometinea  very  closely  reseroble  tubercular  meningitis,  and  in  order  to  make  a 
distinction  it  is  often  neces8ary  to  examine  each  symptom  in  detail,  Under  such 
circumstances  the  sphygmograph  may  reveal  certain  pulse  features  which  could 
not  be  ascertained  without  its  aid,  and  »hich  may  be  of  considerable  value  in 
differential  diaoiioais. 

A  Sperial  feature  in  the  Pulse  Irregulai-itv  o/  Tulierrutar  Menitiffitiš.—ln  a 
typical  čase  of  tubercular  meningitis,  if  the  spnygmograph  be  used  every  twe1ve 
or  twenty'four  hours  throughout  the  eariy  stages  of  the  disease,  one  may  some- 
times  secure  a  tracing  where  tlie  pulse-waves  cxhibitone  particular  feature  which 
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ii  not  to  he  observed  in  aplifgmograms  obtained  froiu  most  otlier  cerebral  affec- 
tions  (intracr&nial  turoour  e)(ceptwi),  for  which  it  niay  be  iiiistuken.  Tlie  feature 
1'eferred  to  ia  somewlmt  difficult  to  (lescribe,  but  an  examination  of  the  tracinga 
(Figs.  112-116)  wili  clearlj  b!iow  the  peculiaritj  to  w!iich  it  is  deitired  to  drftw 
attention.  In  some  of  the  curvea  the  ten^th  uf  tbe  By8tolic  wave  ie  ehort«De(l, 
and  the  second  summit  of  tbia  wuve  then  nses  to  a  higlier  leve]  than  usual  above 
the  firat  Hummit.  Thia  is  equivftleQt  to  tuiyiiig  tliat  occjisionnny  the  curves  in  the 
tracing  become  of  the  anacrotic  or  bisferiens  type.  The  radiu)  arteiy  is  alwaya 
tightly  contract«d  when  such  tracings  are  obtained.  and  the  appearance  of  the 
flpnygmograro  suggesta  tliat  the  ratibreof  tlieveSfiel  is  undergoing  variations,  {1*010 
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vaso-motor  infiuenc«,  even  while  an  observation  is  being  niade  (»ee  aiso  Figa.  16  and 
28Y  It  cannot  be  c«rtainly  affirmed  that  this  ia  a  featui-e  pfctdiar  to  the  pulae  of 
tubercular  meningitis,  or  ttiat  it  can  be  demonstrated  in  every  nue  of  that  dieeasa. 
When  Buch  a  tracing  is  obtnirted,  hovrever,  it  is  noted  that  it  difiera  in  thia  respect 
froni  the  uaual  type  of  vouthful  irregularity.  Otlierwise  the  two  forma  of  irregu- 
larity  would  be  preciaely  similar. 

Changft  in  the  C/tni-acler  o/  tkt  PvIk  dwina  tlif  Ciurae  iif  Tuliercular  Memnfritit. 
—In  Eome  cases  of  tubercular  meningitis,  perhaps  the  reniarkable  variation  in  the 
character  of  the  pulse  curve  fiom  day  to  day,  or  even  from  hour  to  hour,  ia  the 
moat  striking  thing  noted.  Thia  ia  another  auggeativ«  point  in  the  differential 
diagnoais  of  the  diaease.  The  pulse  n]ay  be  fairly  regular,  and  may  altor  while  it 
ia  being  felt  into  »  halting,  irregular  rhythin.    Sphygmogi-ams  of  the  type  Hhown 
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iii  FigB.  116  and  117,  where  a  series  of  lai^e  and  small  beats  occur  alteniRtely 
tliroughout  the  tracing,  are  8ufficientiy  remarkable  to  attract  attention.  One  is 
tempt«d  to  believe  that  auch  appearances  aro  of  instrumental  production;  but  tbis 
is  not  the  čase.  When  tlie  8low,  irregular  pulse  of  tubercular  meningitis  ib 
quickened  from  any  cause,  it,  at  the  same  tinie,  becoines  regular,  and,  in  the  iinal 
atiige  of  the  disease,  becomes  enorniouBly  rapid.  Durino;  this  period  the  vagus 
never,  even  temporarily,  regains  its  controf  ovor  the  heart,  and  tlie  pulse  is 
cmstanth/ tust  iFig.  11«). 

During  the  earry  stages  i>f  the  disease,  »hen  the  pulse  IB  b1ow,  the  sphygmogrBin 
is   invariably  one  of  the  high-piessure  type,  even  thougb  the  wave  is  excessiv-ely 
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small  and  feeble.     In  tlie  later  stages  of  the  disease,  however,  when  the  pulse 
becomes  rapid.  the  pressure  may  fall,  and  the  tracing  ia  sometimes  dicrotic. 

With  regsrd  to  the  pulse  in  aimple  basic  meningitiB  there  appears  to  be 
nothing  apeciallj  characteristic.  It  is  commonlr  faat  from  the  onset  of  the 
diseaee  which  is  generally  sudden.  Manj  of  the  children  attacked  are 
under  two  yearB  of  age,  but  even  in  older  children  the  writer  haa  never 
obtoined  tracinga  which  presented  auy  aimilaritj  to  those  of  nell-marked 
tubereular  meningitiB.  It  is  often  of  fairly  high  pressure,  and  the  fonn  of 
the  curve  uiay  not  always  alter  under  sUght  pyre][ia  (Fig.  120);  but  there 
is  never  the  same  remarkable  contraction  of  the  artery,  and  the  pulse  is  at 
no  tirne  either  so  8low  or  so  markedlj  irregular  as  in  the  tubercular  variety. 
The  form  of  re8piratory  curve   obtained  in   some  cases  of  simple  basic 
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meningitis  haa  already  been  referred  to  as  a  poinC  to  be  conaidered  in 
difTerential  diagnoeis. 

The  Pul3k  in  Pneumonia 
I.   The   Pulbe   in  Croupops   Pneumonia. — The  pulse  in  croupoae 
pneumonia   in  early   life  Bhow8  some   characters  which   are  not   ueuall/ 

observed  in  older 
children.  Attention 
hti8alreadybeendrawn 
to  the  interesting  fact 
that  high  tempera- 
tures  in  infants  under 
one  jeai  of  ^e  do 
not  render  the  pulse 
dictotic.  Therefore  8phygmograins  which  are  taken  From  babies  Bufiering 
from  acute  croupoua  pneumonia  indicate  relatively  high  preaeure,  and  one 
must  not  infer  from  this  that  the  general  Btate  of  the  neart  is  satisfactory, 
and  that  the  child  is  doing  well  (Fig.  121). 

In  children  over  one  year  of  age,  and  under  three  yearB,  tracings  are 
sometimes  obtained  which  indicate  high  presaure,  and  Bometimes  the  pulse- 
eurvcB  are  of  the  anaerotic  type.     B\it  aB  a  rule,  in  young  children,  Bphygmo- 
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grams  taken  at  the  onset  of  croupouB  pneumonia  only  ehow  high-preseure 
characters  over  a  comparatively  short  period.  In  a  day  or  two,  or  sooner, 
the  fly8tolio  wave  appeara  aa  a  single  summit,  and  the  dicrotic  notch  ia  well 
marked. 

In  moderat«ly  severe  caaea  of  croupoua  pneumonia  in  young  children 
the  type  of  pulse -curve  at  the  height  of  the  disease  is  of  the  character 
Bhown  in  Fig.  122. 

The  Stale  of  the  Artenal  Blood-pressure. — The  onaet  of  acute  croupoua 
pneumonia  in  children  does  not  seem  to  be  chanicterieed  by  a  full,  bounding, 
high-prcBsure  pulae,  as  ia  often  the  čase  in  young  adulta  The  writer  haa 
made  numerous  ol^ervations  on  the  state  of  the  artenal  blood-presaure 
in  the  pneumonias  of  children  by  means  of  tlie  large  Hill-Barnard  Bphygmo- 
meter ;  sometimes  it  ia  fairly  liigh  at  the  very  commeucement  of  the  disease 
in  children  about  five  year8  of  age  and  over,  but  only  for  a  comparatively 
short  period  (Fig.  123);  it  soon  falle,  and  tends  to  remain  low, 

The  Jielation  o/  the  Blood-pressure  to  the  Post-mortem  Appearances  of  the 
^■ungs. — In  croupous  pneumonia  of  the  ao-called  sthenic  type,  in  bealthy 
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young  adults,  it  is  not  uDlikely  that  the  greatly  increased  arteiial  blood- 
presBure  at  the  invaBioii  of  the  disease  leads  to  an  exudatioii  of  fibrin  and 
corpusclea  into  the  air  vesicles  of  the  lung.  ProfeeBor  Hamilton,  from  hia 
large  experieiice  of  post-morteni  examinatioii8,  states  that  the  lungB  of 
foung  children  who  die  from  Bo-called  acute  croupoua  pneumonia  do  not 
present  the  same  features  in  this  respect  as  the  lungB  of  adults  who  die  of 
the  Bame  disease.  Ten  year8  ago  he  remarked  to  the  writer  that  the 
relatively  low  blood-pressure  in  children  during  pneumonic  attacks  might 
partly  explaio  why  there  wa8  no  throwin^  out  of  fibrin  into  the  vesicles  of 
the  lungB.  Observations  on  the  pulse-  and  blood-preasure  in  acute  croupoua 
pneumonia  in  children  tend  to  confirm  thJB  opinion. 

The  Special  Tendenci/  to  a  Fall  of  Blood-pressure  in  Ihe  Pneamonias  of 
Children. — One  of  the  most  strikiiig  points  aboiit  pneumonia  of  ali  kinda  in 
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children  is  the  remarkable  tendency  for  the  blood-pressure  to  fall,  and  in 
brojuho-pneumonia  this  is  the  main  thing  to  guard  against.  To  antici- 
pate  the,  sometimea  fatal,  fail  of  blood-presaure  is  the  chief  ohject  of  our 
treatment. 

Prognosis  in  Croupoua  Pneumonia. — In  croupous  pneumonia  the  main 
thing  to  note  with  regard  to  prognosis  '\b  thut  in  favoiirable  caaes  the  pulse- 
pressure  increasea  very  shortly  after  the  crisis  occurs.  The  pulse  then 
alowB,  and  the  jouthful  type  of  iiTegularity  appears  (Fig.  124).  Thia  slow, 
irregular  pulse  niay  continue  for  niany  vveeks  during  convaleacence. 

In  unfavourable  cases  the  pulse-tracing  indicatea  a  falHng  pressure  and 
becomes  very  rapid.  The  pulse-waves  are  of  unequal  size,  and  the  dicrotic 
wave  may  disappear  before  death  (Fig.  125). 

The  aiguificance  of  pulse  irregularity  in  relation  to  the  prognosis  of 
croupoua  pneumonia  is  an  interestiug  matter.  An  elderly  patient  may 
hsbitually  exhibit  an  irregular  pulse ;  he  takea  pneumonia  and  becomes 
feveriah.  Under  such  conditioos,  according  to  Mackenzie,  his  pulse  shoiilil 
become  more  regular;  if  it  doea  not  tend  to  do  so  the  prt^nosis  is  bad, 
Anolher  of  Mackenzie'8  observations  ia  of  great  practical  importance.     He 
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States  thal  in  young  adulte  suffering  froni  lobar  pneumonia  with  a  tempera- 
ture of  103^  or  over,  the  occuirence  of  pulae  jrregularity  before  the  crisis  is 
an  invariablj  fatal  sign.  Iji  these  cases  the  pulse  is  a  very  rapid  one,  and 
the  irregularity  ia  either  of  the  so-called  "  falae  veutricular  "  or  "  false  auri- 
cular  "  type  (Fig.  126).  The  "  premature  sjatole  "  niay  only  occur  at  long 
intervals.  In  adulte  Mackenzie  has  also  noted  the  fatal  signihcance  of  a  pulse 
which,  8hortIy  after  the  iiiitial  rigor,  exhibits  an  abseuce  of  the  dicrotic  wave. 
A  pulse  whieh  ahow9  the  "  premature  By8tole  "  type  of  irregularitj  ia, 
os  ali^dy  Btated,  exoes8ively  rare  in  children,  yet,  ouriously  eaough,  the 
younge3t  patient  who  shoved  such  a  pulae  was  a  child  two  year8  old,  and  it 
wa8  at  the  onset  of  an  attack  of  apical  lobar  pneumonia  (Fig.  127).  The 
temperature  was  102",  and  the  pulae  130  per  minute,  but  the  child  wa8  not 
much  diBtressed.     In  a  few  day8,  after  a  good  crieis,  convalescence  set  in, 


Pi».  l!S.-Tyiilcal  pni«  at  broncha-pneiiinoiiti  In  tliB  furl^  lUma  of  Ih«  dhM»(rhi]cl  rt.  T  y<t.n). 

and  the  pulse  became  slow  and  regular.  The  cause  of  the  peculiar  heart- 
rhychm  was  lnexplicable,  but  it  did  not  bear  the  same  evil  significanee  os  in 
Dr.  Mackenzie'8  cases. 

II.  Thk  P0L8K  IN  Broncho-pseumonia,— Sometimes  in  infants  under 
one  year  of  age,  suflering  from  this  disease,  a  dicrotic  pulse  may  be  found 
wlien  the  temperature  is  high.  Dicrotisni  in  the  febrilo  pulse  of  young 
bsbies  is  most  unusual,  and  the  fact  that  it  is  fuund  in  broncho-pneumouia 
supportB  the  belief  that  the  blood-preaeure  tends  to  fall  unu8ually  low  in 
thia  disease.  Obsetvations  with  the  sphjgmometet  seem  to  8how  that  the 
temporary  initial  rise  of  pressure,  sometimes  noticed  in  cases  of  croupous 
pneumonia,  does  not  occur  in  broncho-poeumonia.  The  pulse-curve  in  thia 
disease — except  in  infants  under  a  year  of  age,  for  the  reasons  already 
mentioned  (see  page  215) — invariably  indicates  Iow  pressure. 

The  Type  of  Pvise-cuTve  in  tke  EaTly  Stages  o/ Brottcho -pneumonia. — The 
kind  of  Bphygmogram  obtained  in  the  earij  stages  is  more  markedly  dicrotic 
than  in  the  croupous  variety  (Fig.  128).  In  cases  which  are  goiug  on  to  a 
favourable  termination  the  pulse-pressure  showa  indications  of  increaaing, 
the  pulse  slowa,  and  &  prolongation  of  the  diastolic  perioda  of  aome  of  the 
curves  is  noted. 

But  in  those  cases  which  progress  ateadily  to  a  fatal  issue  there  ia  a  type 
of  pulsB-tracing  to  be  obtained  which  is  highly  characterislic.     The  pulse  is 
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exceediiigly  rapid,  from  140  to  160.  and  the  reepirationB  are  about  70  or  80 
per  miDUte.     The  pulBe-waveB  are  of  varioua  shapee,  and  8how  varying 
degrees   ot  preseure,   but   the   moat    important    feature   is   the   more   or 
lesB  complete  disappear- 
aoce  of  the  dicrotic  wave    ^^■^^^■IHHI^^^^^^HII^^^^^B 

Bure  indicatioD  that  the    ^^^^^^^^^^^^^Bj^B^^^^^^^^H 
blood-preaaure  hae  fallen    ^^^^^^^^^^^^^^^^^^^^^^^^^^^^ 

to      a      dangerOUSlj       10W    p,«.  iw.-P„l«  in  bionebo.™.BU«.oi.iii  of  bUl  ■lgnin<»q»  it  it  Hnli.U 
point.  ("  »"»'  ■»•)"  <"■'«  1|  y«n  old). 

Fatal  iadicatioDB  are 
afforded  hy  thiB  type  of  Bphygmograin,  e8peciaUy  if  it  be  obtained  in 
the  early  Btages  of  the  diseaee,  and  if  it  persiiitš  for  »everal  day8.  On 
eeveial  occasioDB  thie  pulae  feature  haa  been  obeerved  in  the  broncho- 
pneumonic  attacks  of  children  at  the  height  of  the  disease,  but  it  wa8 
then  quite  a  traiiBient  coudition.  Sometimes,  however,  this  kind  of 
pulse  is  found  at  a  tirne  when  the  child  ia  apparently  not  very  ill,  and  it 
peraiBts  day  after  day.  The  writer  has  never  known  recovery  to  take  plače 
under  auch  circumstancea.  On  one  occasion  the  fatal  event  was  predioted  a 
fortnight  before  its  occurrence,  at  a  tinie  when  the  child  seeiued  to  be  in  a 
fairly  8ati8factory  condition,  to  judge  from  other  ayinptom8.  Therefore  these 
aphygmt^aphic  appearances  of  the  pulae  in  broncho-pneumonia  are  of  great 
signiBeance  in  prognosis,  and  thia  particular  form  of  pulae-tracing  may 
fairly  be  regarded  as  a  type  which  esperience  has  proved  to  be  of  decidedly 
bad  omen. 

Ooe  other  point  about  thia  pulse  Ib  that  the  ByBtolic  wave  may  be  either 
pointed   or    rounded,  and 
^^^^^^^^^^■■^^■^^■^^H^^^^nB    the   sharper   the  apex 
^H^^^^^^^^^^^^^^^^^^^^^^^^H  the  better  the 

S^HH|Hl|^^^^^^^^^^^^^^^H  prognosis. 
^^^^^^^^^^^^^^^^^^^^^^^^^  posaible  type  of  curve  ia 
that  in  which  there  ia  a 
blunt-pointed  apex  and  a 
wave  of  very  sniall  ampli- 
tude.  The  pulae-curves  are  also  of  unequal  aize  (Fig.  130>  These  are 
indications  that  the  heart-muacle  ia  failing,  and  probably  that  dilatation 
of  the  organ  is  commeneing.  Shortly  before  death  in  broncho-pneumonia 
a  pube-tracing  8howing  these 
charactera  is  often  Been. 
Very  aimilar  tracings  are 
obtained  in  cases  of  late 
mitial  Btenosis  (Fig.  131), 
and  also  in  children  dyiDg 
from  auto-intoxication    from  '"'    '*    fw'iu.S^o'f'i«t!.miirmui*m»lL''"''''"'™''' 

the  intestinal  oanaL 

There  is  a  persistent  tendenc;  to  failure  of  the  blood-pi-easure  in  severe 
attacks  of  pneumonia  in  children.  In  the  catarrhal  variety  thia  is  e6pecially 
the  caae,  and  if  the  fall  ia  not  arrested  very  grave  8ymptoma  result.  In 
these  casea  the  great  lowering  of  the  blood-presBure  aeems  to  be  primarily 
due  to  an  intense  relaxation  of  the  blood-vessels  ali  over  the  body.  The 
general  vaso-motor  tone  seems  to  be  entirely  loat.  This  may  po88ibly  be  due 
to  a  special  toxin.  The  condition  of  the  circulation  seems  to  be  8omewhat 
Bimilar  to  that  found  in  a  well-marked  caae  of  exophthalniic  goitre,  or  the 
same  state  might  be  produced  by  great  overdosing  with  thyToidin.     In  casea 
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of  severe  broacho-pneumonia  in  children  the  ni^ocardium  may  sufier,  partly 
from  insufficient  nutrition,  owing  to  ma(lequatie  bIood-supply  tbrough  the 
coroDary  arteriee,  conse^ueDt  upoo  the  lowered  blood-presaure ;  and  if  we 
could  counteract  thiB  extreine  relaxation  of  the  blood-Tessels  we  sbould  be 
fuLfilling  one  of  the  first  indications  of  ratlonal  treatment. 

In  this  connection  suprarenal  extract  inay  posHil>Iy  be  worthy  of  a 
trial,  and  a  elerilised  decoction  of  the  medulla  of  the  gland  might  be  in- 
jected  iuto  a  euperficial  vein  by  means  of  a  hypodermic  ByTinge.  Or 
adrenalin  might  be  used.  These  cases  are  bo  fatal  in  young  children,  and 
ehie9y  bo  from  oardiac  failure,  that  one  would  gladly  welcome  any  new 
measure  which  couId  lie  adopted  ivith  a  fair  pronpect  of  Buccean. 

VESOOB   AKD  LlVER  PULSATIONS 

Until  withm  receot  yearB  our  knowledge  of  these  forma  of  pulaation 
has  been  of  the  most  meagre  and  unsatiafactory  description ;  even  the  main 
featuree  of  the  ordinary  jugular  pulsation  had  been  miainterpreted  both  by 
cliniciaiis  and  experiinental  worker8.  Id  1896  Mockenzie  published  hia 
luminous  papers  on  "  The  Venous  and  Liver  Pulaes,"  wherein  is  to  be  found 
a  full  and  lucid  description  of  the  whole  Bubject.  His  reaearches  stand 
alone,  not  OQly  in  the  numerous  □ew  facts  recorded,  but  atso  in  the  inter- 
pretatioD  of  them.  In  this  article  the  writer  is  indebted  to  Dr.  Mackenzie 
for  permisBion  to  give  ashort  8umniary  of  some  of  the  maio  facts  of  interest 
in  the  Btudy  of  the  venous  and  livur  pulses.  For  fuUer  information  Dr. 
Mackenzie'B  Fecently  published  work  muat  l>e  conaulted. 

The  right  heart  frequeQtly  lUlates,  and  thus  perinita  blood  to  regitrgitate 
back  into  the  auricle  during  the  syHtole  of  the  ventricle.  The  tricuspid 
valvea  are  readi]y  rendered  incompetent,  and  the  older  physicianB  used  to 
Hpeak  of  them  as  "  Bafety  valves,"  because  over-dietension  of  the  right 
ventricle  was  in  this  way  naturaUy  relieved.  But  incompetence  of  the 
tricuspid  valves  is  not  alway8  associated  with  a  pulse  in  the  jugulai:  veins, 
and  the  explanation  of  thie  fact  is  important,  because  herein  is  found  the 
clue  to  the  true  interpretation  of  the  varioiiB  forms  of  venous  pulsation. 
The  esplanation  is  that  the  dilating  auricle  ia  interposed  ietvietn  tht  ventricle 
and  the  vtivs. 

From  a  8tudy  of  the  venous  pulse  we  obtaki  information  regarding  the 
condition  of  two  cbambers  of  the  heart,  the  right  auricle  and  ventricle ;  the 
arterial  pulse  only  indicates  what  the  heart  is  doing  during  the  time  of  the 
ventrioular  contraction.  In  cases  of  pulse  irregularity  the  venous  pulse 
reveals  wliat  is  occurnog  in  the  various  ch^mbers  of  the  heart  diiring  its 
irregular  action,  and  forme  the  ouly  accurat«  meana  of  diagnoeing  the  kind 
of  arrhythmia  present.  Pulsation  ia  the  jugular  veins  ia  found  ia  varioue 
forms  of  functional  heart  failure,  in  chloroais,  pregn8noy,  pernicioua  ansemis, 
etc.;  but  in  such  caseB,  however  great  the  heart  failure  may  be,  there  is 
never  pulsation  of  the  hver.  The  liver  pulse  occurs  ODly  when  there  is 
dilatation  of  the  right  heart  secondary  to  mitral  disease,  and  then  the 
disease  is  alwayB  far  advanced. 

In  the  jugular  vein  near  its  junetion  with  the  subclavian  there  are  two 
valvea  which  in  normal  conditions  prevent  regui^tation  of  blood  into  the 
neck.  During  auricular  ayatole  the  circular  muBcular  fibres  of  the  verne 
cavffi,  where  they  join  the  auricle,  contract  with  sufficient  power  to  act  in 
the  plače  of  valvea,  and  thus  prevent  regurgitation  of  blood  into  the  veina. 
Distension  of  the  right  heart  impairs  the  functiona  of  these  circular  fibres, 
and  a  waTe  of  blood  ia  thua  sent  backwardB  with  each  auricular  ByBlole.     The 
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jugular  valveB  are  atUl  betweea  the  contntctmg  auricle  and  the  vein  in  the 
aeck,  but  they  are  readily  rendered  incompetent  in  some  patiente.  When 
thiB  happens  a  wave  of  blood  is  sent  up  the  vein  into  the  neck,  due  to  and 
8ynchronouB  with  the  aurioular  8y8tole. 

The  vein,  after  being  fiUed,  collspses  as  the  auricle  passes  into  diastole, 
and  this  coUapae  is  the  niovement  URuallj  observed  wheQ  the  neck  is  in- 
spected ;  it  is  found  to  correspond  to  the  sfstolic  portion  of  the  arterial  pulse. 

If  a  graphic  tecord  be  taken  from  the  vein  by  means  of  the  clinical 
polygraph,  the  movementa  can  be  accurately  timed  with  the  apex-beat, 
carotid,  or  radial  pulse,  and  the  caiisea  of  the  various  events  can  U8ua]ly  be 
eaaHj  recognised.  Thua  a  wave  preceding  the  carotid  pulse  can  only  be 
produced  by  the  8ysto]e  of  the  auricle.  In  like  manner,  when  a  wave 
occnre  in  the  veina  syochronous  with  the  carotid  pulse,  it  can  be  referred 
with  certaintj  to  the  ajstole  of  the  right  veutricle.  Wheu  the  tracing 
8hows  a  wave  due  to  the  auricular  8yBtole  it  frequently  happens  that  there 
is  also  a  wave  due  to  the  sjstole  of  the  ventricle,  The  tirne  of  occurrence 
of  the  ventricular  wave  is  de]ayed  for  a  longer  or  shorter  interval  after  the 
carotid  pulse. 

The  venous  pulse  may  thus  be  divided  into  two  forms,  viz,  the  auricular 
venous  pulse  and  the  ventricular  venous  pulse.     The  first  is  that  form  which 


fresents  diatinct  evidence  of  the  functioual  activity  of  the  right  auricle. 
n  this  form  there  is  also  a  wave  due  to  the  ventricle,  and  as  it  increases 
the  auricular  wave  decreasea  and  tinallj  disappears,  and  thus  the  form 
called  the  ventricular  venous  pulse  is  developed.  The  ventricular  venous 
pulse  18  but  a  more  advanced  stage  thau  the  auricular ;  and  as  during  its 
development  there  is  a  gradual  fading  of  the  auricular  waTe,  there  is  a 
period  when  such  terma  do  not  euHiciently  denote  the  character  of  the 
pulse.  But  the  terma  are  convenient  for  descriptive  purposes.  Similar 
tjpes  of  pulaes  niay  be  recognised  in  the  liver. 

In  Fig.  132  aimultaneoua  tracings  are  given  of  the  liver  pulse  and  the 
carotid.  The  liver  pulae  is  given  in  place  of  the  jugular,  as  there  are  other 
movements  communicated  by  the  carotid,  owing  to  ita  proximity  to  the 
vein,  when  taking  a  tracing  of  the  jugular  pulse.  'When  there  is  a  liver 
pulse  it  is  alwayB  idcntical  with  the  jugular  pulse,  tiie  blood  being  sent 
from  the  auricle  through  the  inferior  vena  cava.  In  this  tracing  it  mil  be 
eeen  that  there  is  a  large  wave  (b)  which  immediately  precedes  the  carotid 
pulae.  At  the  same  time  that  the  carotid  pulse  appears,  the  wave  (b)  ia 
falling,  and  the  carotid  pulse  therefore  corresponds  with  the  collapse  of  the 
vein  or  liver.     The  wave  (6)  can  only  be  due  to  the  auricular  ayatole. 

In  Fig.  133  there  ia  a  aimultaneoua  tracing  of  the  liver  and  jugular 
pulsea.  In  the  jugular  pulse  there  is  a  amall  wave  (c),  which  interrupts  the 
&U  of  the  auricukr  wave  (J),     This  small  wave  (c)  is  reaUy  due  to  the 
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carotid.     WheD  the  carotid  is  very  emall  and  the  juguUr  pulae  very  laive, 
the  tracing  may  uot  8how  this  carotid  wave.     In  Fig.  134  the  carotid  pu&e 

is  taken  at  the  same 
tiuie  as  the  jugular,  and 
the  wave  (c)  is  found  to 
correspond  exactly  with 
the  tirne  of  the  carotid 
pulae.  The  wave  (c)  has, 
of  course,  nothing  to  do 
with  the  veaouB  pulsa- 
tion ;  it  is  simpl^  due  to 
the  movement  of  the 
carotid  artery  in  the  neek 
(see  p.  203). 

Uie  w.v»  (c)  In  tl.<  Jugol»r  pulM  wlikb  I-  rwUy  rtiir  w  tlie  aioUi  ImmeaiaielJ     IOU0W- 

luipuiM.  (luckeniie.)  mg  the  auricular  wave  (o) 

tbere  is  a  great  collapse  of 

the  vein — (x)  in  the  tracings.     This  is  due  to  the  sudden  empt^iug  of  the 

rein  into  the  auricle  during  tbe  auricular  diastole,  and  it  is  ejnobronous 

with  the  arterial  pulse.     This  fall  is  interrupted  "bj  a  second  waTe  (a). 


which  is  called  the  ventricular  wave.  Mackenzie  has  clearly  demonetrated 
the  true  oause  of  tbia  wave,  and  it  is  due  to  the  ventricular  syBtole.  It 
appears  a  little  later  than  the  carotid  pulse,  because  the  first  part  of  the 
wave  is  absorbed  by  the  dilatiog  auricle.  This  ia  the  important  factor  in 
the  interpretation  of  the  venous  pulae ;  it  is  not  till  the  auricle  haa  lilled 
that  tbia  wav6  appears. 

When  this  eiplanation  is  fully  appreciated  it  is  eaBy  to  underatand 
how  a  veuous  pulae  of  the  auricular  tyi>e  beconies  converted  into  the  ventri- 
cular   forui  —  how    the     ventricular 
wave    eulargea    wben    the  auricular 
diminiahea.       The     powerful     rigbt 
ventricie  pmnpa  blood  into  the  thin, 
weak-walled  auricle  uutil  the  latter 
becomes        enormoualy        distended. 
Mattera     proceed      until     complete 
paralysiB  of  the  auricle  occurs,  and, 
accordiug  to  Mackenzie,  thia  ia  by  °'5''"'"*u^^''''^'J*[l™'ij;^^''S„^,'^;J|^,""'i!*^'^ 
means  a  rare  event,  tbough  it  ia  not      ventricui»r(a)i™ve.orequiinut.  (iuck«nii».) 
properly  realised  by  observera.    Before 

this  at^e  is  reached  the  auricle  is  stili  capable  of  contracting,  and  Fig. 
135  representa  a  tracing  where  tbe  liver  pulae  ia  taken  at  tbe  same  tirne 


,yCoogle 


PULSE,  THE  253 

as  the  radial  pnlse.    Tlie  auricular  wave9  (b)  and  the  ventricular  wave8  (a) 

are  now  about  equal.     A  BubsequeDt  tracing  from  the  same  patient  (Fig.  ' 

136)  8how8  only  one  wave,  and 

that  waTe  is  entireljTentricular 

s^stolic    in    time.      There    ia 

absolutelj  no  sign  of  auricular 

contiaction.       Dr.    Mackenzie 

made  a  post-mortem  examina- 

tion  on  this  čase  a  month  later, 

and   found    that    the    auricle 

resembled    a   thin-walled    sac 

with  a  few  strands  of  muscular 

fibres  acattered  over  it.  Patients  '''°-^'^];^"''u^;;™ "ilT^nif  o°n/«"rti"v.«ri^ 

who  ezhibit  a  venoue  pulse  of       Th«  »uriJi?".  pinirii.  (Wkeiiii«.j 

this  kind,  a  pulse  demonstrating 

that  the  auricle  haa  ceased  to  contract,  maj  apparently  live  for  maiiy 

yeaiB.     The  auricle  ia  then  merely  a  reservoir  for  the  blood  duiing  the 

ventricular  ajstole. 

A  venous  pulse  of  the  auricular  type  may  not  Bignify  much  cardiac 
failure ;  but  if  the  liver  pulse  is  also  preaent,  then  it  ia  a  aure  indication  of 


wlUi  gral  dilllatlon  and  hfperDrophf  uf  the  bout. 

advanced  heart  mischief.     The  auricular  venous  pulae  may  be  teoiporarilj 
preaent  when  there  ia  little  deviation  from  the  normal  atandard  of  health. 

Venoua  Pulsation  in  Children. — Pulaation  of  the  juguiar  veina  is  not 
a  very  uncommon  phenomenon  in  children.  In  conditions  of  debility,  and 
when  there  are  symptoma  of  cardiac  failure,  it  ia  not  unuaual  to  find 
flickering  morements  in  the  external  juguiar  veina.  Tracinga  from  theae 
movementa  caunot  ea8ily  be  obtained,  but  wheii  there  is  pulsation  of  the 
intemal  juguiar  veins  the  wave  ia  of  aufficient  magnitude  to  be  graphically 
recorded.  The  auricular  type  of  venous  pulae  occurs  in  children  more 
frequently  than  ia  generally  aupposed,  and  it  may  exist  whenever  the  right 
heart  bas  become  dilated  from  any  causa  It  is  alao  sometimes  a  Bymptom 
of  tricuspid  regurgitation,  and  the  writer  recently  obtained  excellent 
traoings  from  the  juguiar  vein  of  a  child  of  eleven  jeara  auSeriog  from 
mitral  disease,  and  where  a  distinct  aystolic  murmur  wa8  present  over  the 
tricuspid  area.  The  ventricular  type  of  venous  pulse  also  occurs  in  children. 
In  three  caaea  of  grave  cardiac  diaeaae  tracings  were  obtained  Biniultaneou8ly 
vith  the  radial  pulse.  Ali  the  patients  were  boys  who  suffered  from  very 
advanced  mitnu  disease,  accompsnied  with  extreme  hypertrophy  and 
dilatation  of  the  heart.  The  venoua  tracing  in  Fig.  137  ia  of  the  ventricular 
type,  but  a  pulaation  of  thia  nature  muat  be  seldom  obtained  at  such  an 
6aj\j  age.  The  patient  was  under  the  čare  of  Dr.  John  Thomson,  who 
kindly  permitted  me  to  record  the  movement.  After  some  vreeks  of  treat- 
ment  the  boy  was  in  a  greatly  improved  condition,  but  at  the  time  when  the 
tracing  was  obtained  his  right  auricle  muat  have  been  tempoTarily  paralysed. 
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It  iB  remarkable  how  frequently  help  of  the  most  important  kind  in 
solving  the  medical  problems  tbat  are  from  tirne  to  tirne  presented  to  us  is 
afforded  by  a  s^etematic  and  habitual  close  observation  of  the  eye.  Clues 
are  indeed  frequentlj'  obtained  by  thls  method,  which  becomea  a  second 
oatitre  to  one  who  bas  bad  traJDing  in  ophthalmic  practice,  of  inatantl; 
appreciating  the  general  condition  of  the  eye  movements  as  the  patient  Bits 
before  him,  their  relative  position,  lid  moTements,  and  pupil  appearances — 
clues  which  often  lead  directly  to  a  correct  diagnosis  of  cases  of  nervous 
disease  which  oiight  othenviae  have  been  entirely  overlooked.  Perhapa  the 
most  obvious  disease  which,  by  lueans  of  the  eye  Byinptoms  it  presents,  can 
be  diagnosed  frequently  the  moment  the  patient  enters  the  room,  is  Graves' 
disease,  in  which  the  bulging  eye8,  widely  open  and  ahowing  white  sclera 
abore  the  cornea,  with  dilated  pupils,  and  general  aspect  suggestive  of 
intense  terror,  form  a  picture  familiar  to  every  študent  of  medicine.  Yet  in 
cases  of  this  disease,  in  which  ali  the  usual  ocular  Rymptom8  are  absent,  with 
the  goitrous  swe!ling  carefu]ly  hidden  from  view  by  frilling  or  a  high  collar 
in  the  seic  which  affords  the  large  majority  of  these  patient«,  how  frequently 
the  tacbycardia  and  the  nervousness  that  is  only  too  apparent  are  wroDgIy 
ascribed  to  hyBteria  or  exciteraent ! 

The  "movements  of  the  pupil  are  governed  chiefly  by  two  antagonistio 
muBcles,  the  sphincter  pupilla-  innervated  by  the  third  ner%'e,  and  the 
dilator  pupillfe,  which  receivea  its  nerve-BUpply  through  the  cervical 
sympathetic.  In  addition  to  these  IntluenceB  the  size  of  the  pupil  will 
vary  with  the  amount  of  blood  in  tbe  vessels  contained  in  the  iris,  and 
emall  oscillations  of  the  pupil  occur  with  each  heart  beat.  ThuB  congestion 
of  the  iris  in  iritis  causes  contraction  of  the  pupil,  while  diktation  of  the 
pupil  IB  seea  in  chlorosis  and  other  aasemias.  In  these  latter,  however,  the 
dilatatioa  is  not  alone  dependent  upon  the  condition  of  oligicmia,  which  is 
indeed  not  alway8  present,  but  partly  upon  the  Btimulating  effect  of  the 
veD08ity  of  the  blood  upon  tbe  pupil-dilatiog  centre  in  the  floor  of  the 
aqueduct.  This  etfect  is  well  Been  in  the  rhythmic  dilatation  and  contrac- 
tion of  the  pupils  which  occur  in  Cheyne-Stokes  breathing,  either  of  cardiac 
or  cetebral  origin ;  dilatatioa  of  the  pupil  occurring  at  the  beginning  of  the 
period  of  dyspnixa  from  Bimultaneous  stimuJation  of  the  pupil-dilating 
and  re8piratoiy  centres  by  tbe  venous  blood,  the  pupil  contracting  ^ain 
towards  tbe  end  of  the  djspnceic  period. 

The  size  of  tke  pupila  variea  with  structural  defectB  of  the  eyeB,  with  tbe 
age  and  complexion  of  the  person.  In  bypermetropia  the  pupils  are  said  to 
be  generally  smaller  than  in  niyopia,  owing  to  the  constant  tonic  contrac- 
tion of  the  ciliary  muscle  in  the  former,  with  the  action  of  which  contractioD 
of  the  pupils  is  generally  associated.    Convet^nce  is,  however,  more  inti- 
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mately  asBOciated  with  pupil  contraction  than  is  accomniodation,  but  the 
centres  for  the  three  actions  lie  close  togethet  in  the  anterior  portion  of  the  * 
third  nucleuB,  and  iaolated  paraljsis  of  these  three  movemeuts  has  been 
recorded.  Habitual  contraction  may  lead  to  permanent  tiarrowing  of  the 
pupil,  aa  is  seen  in  engravere  and  etchera,  jeweUers,  etc  If  the  aot  of 
convergence  be  produced  withoiit  any  accompanjing  contraction  of  the 
ciliai7  muscle,  aa  can  be  done  by  plaoing  two  prisms,  base  outward8,  in 
front  of  the  ejes,  and  the  gaze  directed  to  a  distant  object,  contraction  of 
the  pupils  is  seen  to  accompanj  the  eflort  of  convergence  which  ia  necessarf 
to  overcome  the  diplopia ;  whereas,  converael}*,  if  when  the  gaze  is  directed 
at  a  distant  object  two  concave  lenses  are  placed  before  the  eye8,  although 
accommodation  is  necessarj  to  focus  the  object,  yet  the  pupils  do  not  contract. 

In  old  age  aud  in  infancj  the  pupils  are  usuallj"  considerablj  smaller  than 
in  youth,  and  in  light-complexioned  persons  with  bhie  irides,  the  deficiency 
of  pigment,  by  allowing  more  Ught  to  pass  through  and  stimulate  the 
retiua,  causes  the  pupil  to  be  generally  smoller  than  in  people  of  darker 
complexion.  Many  discases  of  the  eye  are  asaociated  with  alteration  of  the 
size  of  the  pupil  and  with  the  pupil-reflex  to  light,  such  as  vitreous 
opacities,  choroiditis,  retinitia,  optic  neuritia,  and  atrophy,  the  pupil 
becoming  dilated  and  losing  ita  contraetility  to  light  roughl)'  in  proportion 
to  the  degree  of  losa  of  vision.  In  many  persons,  however,  who  have  no 
perception  of  light  remaining  after  retinal  disease  or  optic  atrophy,  the 
pupil  may  stili  be  observed  to  contract  alightly  under  the  stimulus  of  a 
strong  light,  owing  to  the  fact  that  there  are  speclal  fibres  contained  in  the 
optic  nerre,  much  amaller  than  the  visual  fihres,  whiGh  are  concerned  in  the 
conduction  of  the  inipulaes  for  the  light  rellex. 

In  acute  glaucoma  the  pupil  is  diUted,  often  oval  vertically,  and  the 
light  reflex  uiay  also  be  lost  from  the  ezcessive  intraocular  pressure  rendering 
the  iris  aniemic,  and  paraly8ing  the  nerve-endings  in  the  aphincter  pupillte. 
Man^  lome  influences  afeci  the  pupil.  In  the  algid  stage  of  cholera  the 
pupils  may  be  widely  dilated,  whereaa  in  typhu8  the  pupila  are  generally 
very  small.  Numerous  druga  also  have  power  over  the  pupil  eitber  by 
direct  action  on  the  nerve-endinga  in  the  iria,  or  by  afiecting  the  pupil- 
contracting  or  pupil-dilating  centres  in  the  pons.  Cocaine  applied  to  the 
eye  stimulates  the  endings  of  the  syiDpathetic,  and  also  contructs  the 
veasels,  thua  producing  dilatation  of  the  pupil.  Atropine  also  stimulatea 
the  dilat«t  pupillie,  but  also  paraly8e8  the  endings  of  the  third  nerve  in  the 
sphincter  pupillie,  causing  the  most  extreme  form  of  mydria8is.  Eserine 
and  pilocarpine,  on  the  other  hand,  produce  myoaia  by  atimulation  of  the 
endings  of  the  third  nerve.  In  post-diphtheritic  and  alcoholic  ueuritis  the 
pupils  may  be  aomewhat  sluggish  to  light. 

Opium,  again,  causes  contraction  of  the  pupil  in  moat  atages  of  its 
action,  and  chronio  opium-takera  may  aometimea  be  detected  by  meana  of 
their  pin-point  pupils.  Chloroform  anceatboala  also  causes  contraction  of 
the  pupils  in  proportion  to  the  degree  of  anaeBthesia  up  to  a  certain  point, 
beyond  which  rapid  dilatation  ocours  from  paraly8i8  of  the  pupil-contracting 
centre.  Deep  sleep  aimilarly  produces  contracted  pupils  by  meaua  of  ceasa- 
tion  of  tonic  action  of  the  pupil-dilating  centre.  Fsychical  statea  in 
general  react  on  the  pupil  through  its  centrea  in  the  pona,  and  the  pupil 
niay  be  seen  to  vary  rapidly  in  size  in  different  stagea  of  emotion,  anger 
contracting  the  pupil,  and  love  causing  dilatation,  according  to  Sir  Samuel 
liVilks.  In  proof  of  the  effect  of  anger  in  contracting  the  pupil  he  quotea 
the  contraction  of  the  pupila  that  occurs  in  a  parrot  which  has  been 
annoyed.     Thia  čase  ia,  however,  not  comparable  to  that  of  man,  for  the 


,yCoogle 


256  PUPIL,  THE 

parrot  has  voluDtary  povfBVOver  the  contraction  aod  dilatation  of  tbe  iris, 
and  atropine  has  do  effect  in  dilating  its  pupil.  In  hfsteria  and  neur- 
astbeDia  the  pupUs  inay  be  sligbtly  uQequal,  though  some  iaequality^  ia 
oftea  pbjstolc^cal,  and  in  hyeteroid  atates  oecUlationa  of  the  pupil,  knovn 
aa  hippuB,  may  be  met  with.  This  condition  niay  also  be  met  with  in 
epileptiCB.  A  certain  amount  of  rbjthniic  oecillation  of  the  pupil  ia 
iiornml  after  expoaure  to  light,  atrong  coDtmction  at  first  being  succeeded  hj 
aligbt  dilatation,  the  size  of  the  pupil  oscillating  until  it  comes  finally  to 
rest  in  tbe  contracted  state.  Tbie  ia  produced  Dy  the  initial  contraction 
abutting  out  a  large  proportion  of  the  ligbt  entering  the  eye,  and  thua 
diminishing  the  atimulus;  bence  the  aucceeding  dilatation,  which  agaia 
lets  in  more  light,  which  again  cauaes  oontraction.  Occaaionally  a  condition 
knowD  as  tbe  paradoxictu  pupil  reaction  ia  eeea,  in  wbicb,  under  tbe 
atimulus  of  a  strong  light,  though  the  pupil  at  firat  contracts,  the  succeeding 
oscillationa  are  folIowed  by  conaiderable  dilatation,  which  persiata  in  ^ite 
of  the  continuance  of  the  etimulua  of  tbe  ligbt  falling  on  the  retina.  Thia 
paradoxioal  pupil  reaction  may  be  met  witb  In  tbe  early  stages  of  general 
parslyai8  of  the  insaue,  and,  if  well  marked,  will  be  therefore  of  bad  prognosia. 
In  the  elucidation  of  nervous  diaeaBes  the  condition  of  the  pupil  ia  often 
of  the  utmoat  importance,  and  it  is  therefore  neces8ary  to  have  a  know- 
\edge  of  tbe  minute  anatomy  of  the  pupil-reflex  arcs  for  contraction  and 
dilatation,  as  well  as  of  theae  centres.  The  light  reflex,  atarting  from  the 
retina,  paases  up  apecial  fine  fibrea  in  the  optio  nerve,  wbich  undergo  a 
semi-decuaaation  at  the  cbiasms  like  the  viaufu  fibres,  passes  up  tbe  optio 
tract  of  each  aide,  and  leaves  the  traot  just  anterior  to  the  eiternal  geni- 
culate  body,  pasaing  by  the  anterior  brachium  to  tbe  grey  matter  of  the 
anterior  corpua  quadrigeniinum,  where  tbe  fibrea  must  make  connection 
with  nerve-cella,  aince  ascending  degeneration  resulting  from  leaion  of  the 
optic  tract  cannot  be  traced  fartber  than  the  grey  matter  on  the  surface  of 
the  corpua  quadrigeminum.  From  thia  point  to  the  third  nerve-nucleus 
lying  beneatb  the  floor  of  the  anterior  end  of  the  aqueduct  ita  caurae  ia  not 
certainly  known,  but  in  ali  probability  it  passea  by  means  of  Meynert'B 
fountain  deoussatiou  to  the  tbird  nuclei  of  the  same  and  of  tbe  oppoaite 
sides.  Tbe  anterior  end  of  the  nucleua  is  apecialised  as  the  aphincter 
pupillfB  centre,  and  it  ia  generally  auppoaed  that  the  centrea  of  tbe  two 
aidea  are  usited  by  commiasurol  fibrea.  From  the  nucleus  tbe  efferent  part 
of  the  reflex  are  ia  tbe  third  nerve,  ciliary  ganglion,  and  short  ciliaij  nerves 
to  the  iris.  Leaiona  of  any  portion  of  tbia  reflex  aro  will  have  the  effect  of 
aboliahing  the  pupil  reflex,  whether  the  endioga  of  the  tbird  nervea  are 
paralyBed  by  atropine  or  in  disease  of  the  optic  nerve.  Owiiig,  bowever,  to 
tbe  aemi-decuaeation  of  the  fibres  at  tbe  optic  cbiaama,  and  perbapa  also  to 
the  commiaaural  union  of  tbe  centres  in  tbe  third  nucleua,  there  is  a  ooo- 
aenaual  reaction  of  botb  pupils  wben  only  one  ia  esposed  to  light.  By 
meana  of  teating  both  the  direct  and  conaeneual  reflei  to  ligbt  in  eaoh 
pupil  BeparBtely,  much  Information  may  be  gained  botb  ae  to  the  site  of  a 
lesiou  causing  blindnesa,  and  of  one  producing  losa  of  tbe  light  refiex.  For 
ezample,  in  optic  atiopby  of  one  eye  following  gunsbot'  injury  of  the  orbit, 
light  thrown  on  the  blind  eye  will  not  produce  contraction  of  either  pupil, 
hut  light  thrown  on  tbe  good  eye  will  cauae  briak  and  equal  contraction  of 
both  pupils,  ainoe  tlie  etimulua  can  pasa  up  both  optic  tracts,  and  both  third 
nuclei  are  affected.  Both  pupils  will  also  contract  equally  on  convergence. 
In  sucb  a  čase  there  is  therefore  losa  of  conaenaual  pupil  reflex  to  light  ia 
the  good  eye,  wbereas  the  consensual  reflex  isunimpiured  in  the  hliod  eye. 
In  sucb  a  caae  tbe  injury  muat  lie  in  the  afferent  portion  of  the  refiex  are, 


,yCoogle 


PUPIL,  THE  25r 

and  further,  it  tuuBt  lie  betweeQ  the  retina  and  the  optic  cbiasma,  sinca  a 
lesion  oF  the  optic  tract  does  not  abolish  the  direct  pupil  reiles  in  one  eye 
oompletel^,  but  will  affect  tha  correaponding  halves  of  both  retinse,  producing 
the  phenomenon  known  aa  the  hemiopic  pupil  of  'Wemicke.  When  lieht 
is  focussed  ou  the  anfesthetic  half  of  either  retina  no  pupil  reaction  results, 
but  when  focussed  on  eitber  aeeiiig  half  consensual  pupil  reaction  in  both 
ejes  is  observed.  Knies  bas  also  tneorised  that  tbis  betniopic  pupil  reaction 
must  be  obtainable  ia  cases  of  leaion  of  the  re9ex  fibres  aft«r  tbej  have  left 
the  optic  tracte  on  their  vaj  to  the  third  nerve  nuclei,  withoat  any  corre- 
sponding  henuanopic  losa  of  vlsion.  This  eympt0Di  bas  not  been  actuall7 
recorded,  but  might  conoeivably  be  met  with  in  leaions  of  eitber  anterior 
oorpaa  quadrigetiiiiium,  or  of  its  brachium.  Any  lesion  damaging  the 
TiBual  path  above  the  ezterual  geniculate  body,  whether  in  the  optic  radla- 
tiona  or  in  the  cortex  of  the  occipital  lobe,  will  produce  hemiaDOpia  witbout 
inberfering  with  the  pupil  reflex,  and  the  pupils  wlll  react  normallj  to  light 
even  tbough  the  lesion  be  bilateral,  producing  total  blindnesa. 

Tbe  refiex  are  for  the  sjmpatbetic  coutrol  over  the  dilating  mectianiam 
of  tbe  pupil  is  considerablj  more  complex  than  that  of  the  light  reflex. 
The  nuclear  centre  lies  cloee  to  the  third  nucleus  in  the  Soor  of  the  aque- 
duct,  and  extemal  to  it.  Afferent  impressions  reacb  this  centre  along 
numerous  paths ;  indeed,  strong  sensorj  itnpreaaiuns  from  almost  any  part  of 
the  hoAj  may  result  in  stimulation  of  this  centre.  A  uBual  way  of  testiog 
the  iutegrity  of  this  reflex  is  to  pinch  the  skin  of  the  neck  8harply,  when 
dilatation  of  the  pupil  resulta  EquaUy  potent,  however,  is  a  pin-prick  on 
the  inside  of  the  noee,  when  the  fifth  nerve  must  aerve  as  the  afTerent  loop 
of  tbe  reflez  are  lutestinal  disorders,  Buch  as  worms  and  paiuful  colic,  are 
also  said  to  react  on  the  pupil  in  the  same  way.  Moreover,  impulses  pass- 
ing  downwards  from  tbe  cortex  are  continuaUy  affecting  this  centre,  as  is 
seen  in  the  continual  alteration  in  size  of  the  pupil  under  emotion, 
irrespective  of  alteration  in  the  intensitf  of  light  It  is  poesible,  as  some 
think,  that  tbere  ia  a  special  centre  for  regulatioa  of  the  size  of  the  pupil  in 
the  neighbourhood  of  the  bead  and  eye  centre  in  the  poaterior  portion  of  the 
frontal  lobe.  Haab  has  described  an  "  attention  refles  "  in  which  con- 
iraction  or  dilatation  of  the  pupil  occurs  according  as  the  attention  is 
eoncentrated  on  a  bright  or  dark  objeet  reapectively  on  either  aide,  while 
the  gaze  is  fixed  on  a  niedium-coloured  wdll  iu  front.  With  this  may  be 
compared  the  dilatation  of  the  pupil  whicb  occurs  od  concentrating  tbe 
thoughts  OD  a  long  past  event,  and  coatraction  on  tbinkiog  of  tbe  distant 
future — a  common  "  thought-reading "  experiment.  OifiTord  and  Galassi 
described  pupillaTy  contraction  on  forced  cloaure  of  tbe  lids.  Filtz  finda 
this  "  orbicularis  reflex  "  consensual,  and  present  even  in  blind  eyes  and  in 
cases  with  Argyll-Bobert8on  pupil.  Tbe  eCTereut  path  of  the  6ympathetic 
impnises  to  the  pupil  is  more  definitely  known;  starting  from  the 
centre  in  the  floor  of  the  aqueduct,  the  fibres  traverse  the  pons  and  bulb 
witb  the  aacending  root  of  the  fifth  nerve,  and  pasa  down  the  spinal  cord 
in  the  lateral  columns  of  the  same  side  as  far  as  tbe  second  dorsal  root. 
They  leave  the  cord  at  this  level  by  the  ant«rior  root,  pasa  by  tbe  rami 
commuDicaiit«8  to  tbe  inferior  cervical  ganglion,  tbence  ^ong  the  cervical 
8ympatbetic  to  tbe  superior-cervical  ganghon,  whence  they  pass  along  the 
intemal  carotid  art6ry,  and  so  enter  the  cranial  cavity,  and  reach  the 
Gasaerian  ganglion.  Beaching  in  this  maniier  the  fifth  nerve,  they 
accompany  tbe  opbthalmic  diviaion  of  tbia  nerve,  ita  nasal  branch,  and 
tbence  reacb  tbe  ciliary  ganglion,  reaching  the  iris  eventually  by  the  long 
ciliary  nerves.  Lesions  of  the  pons,  bulb,  and  especially  of  the  later^ 
VOL.  X  17 
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columns  uf  the  cervical  cord,  as  well  as  of  tbe  iuferior  cervical  ganglion,  and 
oervical  sjmpathetic,  aucb  as  thoracic  aneur^sm,  mediaBtiiial  tumour,  or 
enlarged  glands  in  the  neck,  will  produce  paralvsis  of  the  dilator  pupillfe 
and  contracted  pupU.  Sucb  contracted  pupils  do  not  dilate  in  shade,  and 
the  condition  is  tberefore  more  obvious  when  both  eye8  are  sbaded  from  tbe 
ligbt.  Tbey  stili  contract  sligbtlf  to  ligbt,  botb  directlf  and  consenauallj, 
Itut  not  quite  so  brisklj  as  a  nonnal  pupiL  Indeed,  tbe  reaction  to  ligbt 
in  this  contracted  pupil  may  be  so  sluggisb  as  oloselj  to  resemble  the 
Aivyll-Robertson  pupit  There  is  also  present  slight  ptosis  from  psrsljsis 
of  Miil1er'B  muscle,  and  tbe  eye  will  appear  sligbtlj  sitnken.  Auterior 
poliom^elitie,  posterior  scleroeis,  and  scleroeis  of  tbe  crosaed  pTramidal 
tracts  in  tbe  cervical  region,  do  not  produce  Bjmpatbetic  paralyBiB  of  tbe 
pupil,  but  groes  lesions  nf  tbe  cord,  whicli  affect  also  tbe  latenil  column, 
as  cervical  mfclitis,  syringomyelia,  and  fracture-dislocations  of  tbe  cervical 
spine  wiU  be  aocompanied  b^  this  sjmptom.  This  condition  of  sjmpatbetic 
ptosia  and  contracted  pupil  will  often  afford  tbe  firet  clue  in  the  diagnosis 
of  8yTingomyelia  from  progresaive  miiacular  atropbj.  Irritant  lesions  of  the 
spinal  cord  in  tbe  lower  cervical  region  at  firat  cauae  dilatation  of  the  pupil, 
later  contniction  from  paral^ais  of  the  Bjmpathetio  fibree.  Schiff  described 
a  paradosical  reaction,  the  pupil  contracting  instead  of  dilating  on 
&nuiisation  of  the  s^mpatbetic;  this  I  liave  seen  in  tabes.  Dilatation 
of  the  pupil  is  said  to  oocur  in  tbe  earl^  stages  of  aneurjsm  of  the  second 
part  of  tbe  arcb  of  the  aorta.  This  I  have  never  met  witb,  the  common 
condition  being  contracted  pupil  with  slight  ptosis  from  paral^sis.  Sligbt 
optic  neuritis  not  infrequentiy  accompantes  sympatbetic  ptosis  resulting 
from  recent  lesions  of  tbe  cervical  cord 

Since  cocaine  dilatea  the  pupil  hj  stimulation  of  tbe  peripberal  endings 
of  the  B^mpatbetic  in  tbe  iris,  this  fact  haa  been  taken  advantage  of  in  the 
difTerential  diagnosis  of  complete  and  partial  transverse  lesions  of  the 
cervical  cord.  If  tbe  pupil  will  no  longer  dilate  to  cocaine,  the  inference  is 
drawn  tbat  the  ejmcatbetic  fibres  are  completelv  degenerated,  and  tbat 
tberefore  tbe  cervical  lesion  is  practioalIy  completelj  transverse.  This 
STmptom  miut,  however,  accord  with  tbe  otber  facts  bearing  on  this  point 
to  be  of  value ;  for  example,  if  in  a  caae  of  fracture  dislocation  of  the  eixth 
cervical  spine  tbere  is  complete  motor  paralyBis  below  the  lesion,  and  a 
fortnight  later  no  dilatation  of  the  pupils  to  cocaine,  the  inference  wouM 
be  that  the  lesion  wa8  completeIy  transverse,  if  there  were  also  ahsolute 
ansesthesia  below  tbe  firat  intercostal  space ;  yet  if  tbe  patient  could 
definitely  feel  a  pin-prick  on  bis  foot  or  leg,  it  is  obvious  that  tbe  lesion 
cannot  be  completelj'  transverse. 

A  most  important  sj-mptom  to  reo^ise  is  that  known  as  tbe  ATgyll- 
Bobertson  pujnl.  This  vas  first  descricied  in  tbe  small  pupils,  or  spinal 
m^osis  occurring  in  tabes,  in  whicb  it  was  noticed  tbat  tbe  pupils  contracted 
normal1y  to  acconmiodatiou  and  convergence,  but  not  to  ligbt,  althougb 
%Tsion  might  be  perfectly  good.  The  essential  point,  bowever,  is  tbe  lose  of 
the  pupillaTy  reflex  to  ligbt  in  cases  in  which  it  can  be  demonstrated  tbat 
tbe  pupil  is  not  fiied  from  iritio  adbeeions  or  otber  intra-ocular  cause,  and 
in  which  tbe  afferent  portion  of  the  reflex  in  the  optic  nerve  is  uninjured, 
as  proved  by  tbe  vision  being  stili  preserved  The  pupils  are  generali}' 
small,  Bometimes  minute,  so-called  pin-point  pupils,  and  there  is  tben  alBO 
B}'mpatbetic  paraly9iB  present,  witb  luss  of  reSex  dilatation  from  stimulation 
of  the  skin.  Sometimes  the  pupils  are  unequal,  in  which  čase  tbe  loss  of 
the  ligbt  reflex  is  mostly  more  advanced  on  the  side  of  the  emaUer  pupiL 
Earely,  the  phenomenon  ie  uniocular,  the  otber  pupil  remaining  nonnal  for 
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a,  tirne,  tbough  in  the  majority  of  these  casee  both  pupils  are  ultimatelj 
aBected.  In  other  caseB,  again,  the  pupils  may  be  tuedium  dilated,  and 
occasionallf  wid8ly  dilated ;  there  is  then  generallj  no  coDtraction  on 
convergence  or  accommodation.  This  Bjmptom  is  found  in  the  ver;  large 
majoritj  of  casee  of  tabes,  and  in  the  later  etages  of  general  paraljgia  of  the 
inaane,  in  which  the  pupils  ma^  alao  be  irregular  in  outlina  It  may  be 
occaaionall;  met  with  in  othei  nerrous  dis^iseB ;  I  have  met  wlth  it  in 
progreseive  muscular  atrophj,  in  lead  palay,  in  aortic  aneurjsm,  and 
ocoaaionallj  in  patients  presenting  themselvee  for  slight  ailmente,  in 
whom  no  other  sign  suggestive  of  tabea  or  general  paral^sis  could  be 
found,  but  who  had  sufTered  previousl;  from  STphilia.  Aa  Gowers  firat 
pointed  out,  the  true  significance  of  the  simptom  lies  in  its  indicating, 
with  almoBt  abeolute  certainty,  previous  sjphilia  It  ia  a  sign  of  nerve 
degeneration  resulting  from  the  late  eEfeote  of  the  poison,  and  ia  tberefore 
by  far  the  most  commonlf  met  with  in  tabes  and  in  general  paraljsis, 
conditions  of  nerve  degeneration  dependent  in  great  dcgree  if  not  entirely 
oo  previouB  B^philis.  Congenit&l  s^ptiilis  niay  occasionally  give  rise  to 
juvenile  tabea  or  general  paraljsiB,  when  thia  sjmptom  will  almost 
certainlf  be  present.  Argyll-Robertaou  pupil  ia  perhaps  tbe  most  constant 
sjmptom  in  tabes,  and  is  probablj  the  earliest  recogniaable  s/mptom,  being 
often  well  marked  in  cases  of  tabes,  in  which  the  knee-jerks  maj  be  stili 
quite  lively.  Gases  of  tabes  in  which  the  pupil  reaction  is  perfect  are  most 
exceptional,  and  the  diagnosis  should  always  be  most  carefully  considered 
in  such  cases.  Broadlj  speaking,  the  obeervanoe  of  tbia  symptom  will  lead 
to  the  presumption  that  the  čase  is  probablj  one  of  tab^,  or  possiblj 
general  paraljsis.  If  Iobb  of  knee-jerk  be  present  in  addition,  the  diagnosis 
of  tabee  will  be  conSimed.  It  is  often  quite  easj  to  rec<^ise  tbe  presenca 
of  this  Bjmptom  almost  at  tbe  first  glance  at  a  patient,  inec[uality  or 
iminobilitv  of  the  pupils,  eapeciallj  when  facing  the  window,  giving  tbe 
clue,  and  leading  to  the  aclual  test  being  made.  In  making  the  test,  it  is 
better  to  expo8e  the  eyes  to  strong  difTused  dajlight  than  to  light  focuased 
from  a  lamp,  the  general  stimulation  of  the  retina  being  better  from  daj- 
light,  and  there  is  then  less  chance  of  the  pupils  contracting  with 
associated  sccommodation.  Both  pupik  should  be  sbaded  togetber,  and 
exposed  to  the  light  at  the  same  tirne,  in  order  to  obtain  the  maximum  of 
stimulus,  and  at  the  same  time  to  compare  the  comparative  briskneaa  of 
contractioD  on  the  two  sides,  eince  marked  diminution  in  briskness  of  con- 
traction  will  be  almost  as  aignificant  as  the  fully  developed  symptom.  The 
anatomical  lesion  underljing  this  loss  of  tbe  light  reflez  bas  not  yet  been 
demonstrated,  but  presumablj  it  is  due  to  acleroeis  of  the  pupil  reflez 
hbres  between  the  point  at  which  they  leave  the  optie  tract  and  the 
sphincter  centre  in  the  third  nueleus,  perhaps  in  Meynert's  decusaation. 
It  if!  thought  by  some  that  it  is  due  to  nuclear  degeneration,  and  this  must 
almost  certainly  be  present  when  there  is  co-exietent  loss  of  contraction  to 
accommodation.  In  most  cases,  however,  the  pupils  contract  briskly  on 
convergence,  and  it  is  difficult  to  conceive  how  the  sphincter  pupillee  centre 
could  be  paraljsed  for  the  light  reflex  only,  and  yet  work  nornially  for 
convergence.  We  may  perhaps  assume  that  there  is  sclerosis  of  the  end- 
ings  of  the  fibres  in  MeyDert's  decussation  where  they  impinge  on  tbe  third 
nucieus,  and  that  in  some  cases  the  degenerative  process  ext«nd8  into  the 
nucleus  itself. 

Alterati<m  in  tbe  pupils  is  often  to  be  obeerved  in  acute  eerebral  dis- 
turbances.  At  tbe  commencement  of  an  epileptic  fit  both  pupils  become 
contracted,  an  irritatire  phenomenon,  while  in  the  transient  st^  of  flaccid 
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paraljsiB,  after  the  conrulsione  bave  ceaaed,  the  pupils  are  widely  dilated, 
and  mseDsitive  to  light.  Id  meniiigitiB  the  pupila  are  contracted  in  the 
first  Btage  of  cerebral  initatioa,  unequal  in  the  next  stage  of  compresaion, 
and  dilated  in  the  third  atage  of  paraljsis.  In  acute  mania  and  delirium 
the  pupils  are  dilated,  and  often  unequal  or  sluggish  to  Hgbt  in 
alcoholic  inBanit7.  Cerebral  bEemorrhage  maj  produce  iQequality  of  the 
pupils,  that  on  the  side  of  the  hsemorrhage  being  more  often  eligbtlj' 
dilated,  especially  If  the  bleeding  bas  extended  into  the  lateral  and  tbii^ 
ventricles.  Hsemorrbage  in  the  pons  is  frequently  accompanied  by  minute 
oontraction  of  the  pupils,  from  irritation  of  the  third  nuclei,  but  this  ie  not 
invariablj  present,  and  it  is  difficult  to  draw  any  precise  deductions  from 
the  condjtion  of  the  pupils  in  cerebral  hsemoirbage,  so  variable  are  the 
eETects.  In  cerebral  tumour  no  alteration  in  tbe  pupil  wiU  be  aeen  unless 
there  is  pressure  on  the  third  nerve,  when  moderate  dilatation  and  lose  of 
reflex  action  will  accompanj  the  ptosis  and  divergent  strabismue  character- 
istic  of  paraljsis  of  tbis  nerve.  Third  nerve  palsj  from  either  nerve  or 
nuclear  leeion  is  common  in  tabes,  and  maj  be  either  partial  or  complete. 
When  the  ptosis  and  muscukr  impairment  are  only  slight,  the  pupil  re- 
action  to  l^ht  should  not  be  completel;  lost,  but  if  this  is  so,  it  will 
indicate  the  additional  presence  of  the  Argyll-Robert8on  pupil,  which  will 
often  confirm  an  othervrise  doubtful  dif^oeis  of  tabes  ia  a  caae  presenting 
itself  for  an  incomplete  paraljaia  of  the  third  nerve.  Fifth  nerve  palsj 
might  be  expected  to  be  frequ<!ntly  associated  witb  small  pupil  on  tbe  same 
aide  from  tnvolvement  of  the  ajnipatbiitio  fibres  passing  over  the  Gasserian 
gangUon,  yet  this  is  quite  the  exception,  and  I  have  only  Been  this  associa- 
tion  twice. 
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B.  PuEPOEA —  Tkeatment        j 

Simple  Purpura  .  .     263 

Dkfinition. — The  essential  point  in  purpura  is  the  occurrence  of  extravaaii- 
tiona  of  blood  into  the  skin,  which  are  spontaneous  and  not  due  to  iujuiy, 
Strictly  speaking,  purpura  ia  in  ali  cases  merely  a  ajmptom.  In  niauy 
inatances  tbe  diaease,  of  which  it  ia  a  ajmptom,  is  fairlj  well  known,  and  a 
great  clasa  of  "  symptomatic "  purpura  is  therefore  deacribed.  But  in 
certain  inatances,  more  especiallj  where  hfemorrhage  from  mucoua  surfaces 
is  associated  with  the  cutaneous  extravasatiou,  the  conditions  upon  which 
the  hsemorrhage  depends  are  unknown,  and  in  default  of  sueh  knowledge 
the  term  "  purpura "  is  borrowed  from  the  one  striking  sjmptom,  and  ia 
used  to  designate  "  a  diseaae  "  with  the  addition  of  varions  diatinguishing 
adjectivea 

Chabacter  of  the  Cutaneous  H^morrhage. — Fetechia;  form  the 
chief  feature  in  ali  kinds  of  purpura,  They  are  red  or  purple  apots  which 
aasume  a  rusty  colour  as  they  diaappear.  They  commonly  appear  in  suc- 
cessive  crops.  They  may  be  thicklj  diatributed  over  the  whole  surface  of 
the  body,  and  in  fatal  cases  the  serous  and  mucous  meuibranes  are  generally 
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found  to  be  similarlj-  affected.  In  size  they  vary  from  a  mere  epeok  to  a 
Bpot  balf  an  inch  in  diameter.  The  Bmallesl  eize  is  often  seen  as  the  result 
of  flea-bites.  In  ahape  they  are  rounded,  irregular,  or  star-shaped.  Thej 
do  not  fade  on  pressure.  £xcept  in  Bcurvf  they  have  no  relation  to  the  hair- 
foUiclea.  After  their  appeaiance  they  do  not  increaae  in  size,  except  by  COD- 
fluence  with  oeighbouring  petechiEe.  As  a  nile  thej*  are  not  raišed  above 
the  level  of  the  skin,  but  Bometimes  the  centre  is  elevated  into  a  papule. 
OGCaaionaUy  Bome  hiemoirhages  are  in  the  form  of  Btreaks  (vibicee).  In 
aasooiation  with  petechiie  purpUsh  bniises  (ecohjmoses)  are  often  seen, 
Bometimes  meaeuring  several  inches  in  lengtb.  As  these  fade  they  Bhow 
the  brown  and  greeuish  yeUow  tinta  which  are  familiar  in  the  traumatic 
bniiBa.  Occaaionallj  also  lai^  extravasation8  into  the  subcutaneous  tissue 
are  met  with  (bematomata). 

^TiOLoaT  AND  Pathologt. — From  a  consideration  of  the  conditione 
under  which  a  "  8ymptoniatic  purpura  "  arises,  we  are  justified  in  conclud- 
ing  that  a  purpurio  eruption  (excluding  that  of  haemophilia)  may  be  pro- 
duced :  (1)  by  the  presence  in  the  blood  either  of  bacteria  themselves  or  of 
their  poisonous  products ;  (2)  by  the  preaence  in  the  blood  of  some  poison 
of  non-bacterial  origin,  either  introduced  frem  without  or  mauufactured  in 
the  body ;  (3)  by  some  alteration  in  the  formed  or  other  constituentB  of  the 
blood ;  (4)  by  vaso-motor  influence.  Ali  instances  of  8ymptomatic  purpura 
may  be  grouped  in  these  four  classes,  whioh  may  be  termed  tnfectious,  toxic, 
cacheotic,  and  nervoua  reBpectively. 

Altbougli  n  bacillua  sucli  os  that  of  jilune,  n  tosin  such  as  that  produced  by 
tbe  bacillua  diphtheriie,  a  druR  auch  tia  iodide  of  potossiuni,  or  a  higli  degree  of 
aiuemia,  may  be  epoken  of  ob  tne  cause  of  htemorrhage,  we  ar«  very  f&r  from  under- 
Htaiiding  the  exact  luethod  b;  which  ntpture  of  the  vessel  wa]l  is  efiected.  Doubt- 
less  some  wiileapread  delet«riouR  influeace  is  exerted  by  thesa  agenta  upon  the 
vessel.  But  in  the  productiun  of  petechise  something  more  than.  this  is  needed. 
There  muat  be  some  Hubsidiarv  local  factors  which  determioe  tlie  site  of  the 
heniorrhage.  Slight  iujurf,  suaden  local  alterations  in  blood  pressure,  capillary 
thromboi^is,  the  unaupported  stat«  of  a  vessel,  and  the  infiuence  of  gravity  may 
conceivably  contribute  something  towards  the  production  of  peC^chise.  For 
example,  in  any  purpuric  Btate  the  prick  of  a  needle  wiLl  produce  a  humorrhsgic 
spot,  Gravity  t!ertainly  playa  a  amall  part  in  certain  cases  of  recurring  arthritic 
purpara.  Moreover,  it  hos  been  shown  by  Unna  that  the  point  at  which  the 
cataneous  vessel  ruptures  is  its  point  of  least  resistance.  Bupture  occura  in  the 
lower  part  of  the  cutis,  wbere  the  vessela  tose  their  adventitia  and  media,  and 
practically  become  capillaries  without  obtainiiig  the  support  of  the  rigid  cutis, 

Various  changes  have  been  described  in  the  vessel  wall,  such  as  endarteritis, 
hyaline  and  amyloid  degeneration.  It  is  more  than  doubtfol,  however,  wliether 
Huch  changes  would  be  favourable  to  bleeding.  At  any  rat«,  in  view  of  the  clinical 
histor;  of  the  sudden  appearance  of  petechis  in  previously  healthj  individuals, 
such  an  exp]anatioa  is  now  genHrally  discarded. 

Hiatolof^cal  evidence  as  to  the  local  cause  of  pet«chiffi  is  acanty.  Thrombosis 
of  small  veins  lias  been  observed,  but  considering  the  freedom  of  anastomosis  of 
cutaneoua  vessels,  this  eannot  be  regarded  as  important.  Capillary  emboli  have 
been  found  in  purpura  dependent  upon  generalised  sarcoma.  A  more  promising 
exp]anation  liea  in  the  bacterial  emboli,  which,  with  or  vithout  capi]lary  throm- 
boeis,  have  been  found  in  many  cases  of  purpuric  eruption  appearing  io  infectious 
and  septic  diseases.  On  tbe  other  hand,  while  careful  E^earch  has  failed  to  revesl 
such  an  appearance  in  the  haemorrfaagic  spots  of  variola  and  diphtheria,  the  capil- 
laries  in  tne  papillie  of  the  skin  in  scarlet  tever  have  been  found  plugged  withcocci 
without  the  occurrenoe  of  ftDy  hEemorrhage.  The  evidence  ia  not  strong  enough  to 
bear  a  concluaion. 

Tbe  conditions,  bowever,  under  vbich  n  symptomatic  purpura  occura  are  known, 
and  have  been  &lready  enuraerat«d.  We  may  go  ao  fnr  aa  to  suppose  :  (1)  that  in 
ali  of  theni.  perbaps  even  in  the  uniniportant  ner^ous  class,  a  circulating  poison 
or  an  altered  blood-state  seta  up  in  small  vessels  and  captllariea  a  preparatory 
change  in  the  direction  of  impaired  vitalitf  and  loss  of  cell-cohesion,  the  exact 
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nnture  of  tlie  vhange  being  unkiiowD ;  &qi1  (2)  that  in  tliiu  state  various  local 
factors  detemiine  rupture  and  estravasatioD  ot  blood. 

Our  kiiowledge  of  the  orisiii  of  "purpura  as  a  Bjmptom  "  is  thuB  imperfect. 
When,  however,  we  conaider  tne  nature  ol  "purpura  as  a  disiMse"  ne  are  redu c«d 
bo  pure  hypothesiB.  The  age-iiicidence  of  aH  forms  of  the  diseaee  is  tite  oDly  weU- 
deiined  fact,  the  liabilitj  of  children  and  foun^  adults  being  ver;  prominent. 
Botb  seses  ai«  aflected,  and  no  great  difference  in  iheir  )iability  is  iioted.  The 
family  histor^  th]rows  no  liglit  on  tlm  ntiologj,  and  no  clue  is  eained  from  the 
previous  historv  or  surroundings  of  the  patient.  A  review  of  a  large  nuinber  of 
cases  leads  to  tne  provisional  recoKiition  of  five  forms  of  the  disease,  which  are 
named  aimple,  Wer]hofs,  arthritic,  Henoch'K,  and  febrile  purpura  respectik-elj''  H 
must  beremembered  thatthis  classificution  is  ttie  outcome  of  purely  bedside 8tudy. 
Theee  forms  may  prove  to  be  degrees  or  varietiea  of  one  disease,  or  they  may  bo 
shown  to  be  as  aistinct  one  from  another  as  tyjilioid  from  typliu8.  To  decide  the 
question  of  their  relationsliip  tbere  is  needed  u  far  deeper  knowledge  of  iheJr 
bacterial  and  chemical  conditions  tlian  we  now  possess. 

It  will  be  noted  that  these  five  forms  have  many  iuiportant  points  in  cominou, 
eoch  one,  however,  possessing  some  characteristic  feature.  In  (1)  sirople  purpum 
the  haimorrbagic  tendency  is  almost  contined  to  the  skin,  and  the  iltnesa  ta  roild 
and  ends  in  mcovery.  In  (2)  Werlhofs  purpura  a)]  mucous  membranes  and  niany 
viscera  share  in  the  tendency,  and  the  illness  becomes  more  severe,  is  often  (n 
lonser  duration,  and  may  end  fatallf.  Id  (3)  arthritic  purpura  ioint-pains  are 
adoed  to  the  htemorrhagic  element,  and  a  proneness  to  recurrence  becomes  a  pro- 
minent feature.  In  (4)  Henoch's  purpura  severe  oolii:  and  visceral  hsmorrhage 
are  addittonal  svmptoms.  In  (f>)  lebrile  purpura  we  have  a  well-det)ned  severe 
disease  approacning  closely  in  type  to  a  specitic  fever,  auch  as  Gmall-pox,  with 
pyreiia  and  a  teiidency  to  necrosts  of  certain  tissues. 

It  is  true  that  examp1es  may  be  picked  out  from  these  various  forms,  which, 
placed  side  by  side,  will  present  Btrongly  difFerentiating  features.  But  it  is  equally 
true  that,  if  a  large  series  uf  cases  is  studied,  instances  are  met  with  which  seem  to 
lie  as  links  between  them.  At  any  rate,  on  the  Krouud  of  clinical  atEnity,  weare 
justified  in  looking  upon  simple  purpura  and  Werlhofs  purpura  on  the  one  hand, 
and  arthritic  and  Henoch's  purpura  on  the  other  hand,  as  forniing  two  large 
groups,  whi!e  the  febrile  form  lies  somewliat'apart  from  them  both. 

As  regards  their  causation  tliere  is  abundant  room  for  speculation.  Nothing 
certain  is  known,  but  their  close  ana]ogy  with  such  instances  as  iodic  purpura 
(toxic)  and  diphtherial  purpura  (infectious)  compels  us  to  regard  them  aa  coming 
under  one  or  other  of  these  two  h^ads.  Febrile  purpura  bears  sucli  a  close  resem- 
blance  to  a  apecific  fe^'er  that  many  attempta  have  been  made  to  prove  its  bacterial 
origin.  Their  failure  need  not  milUate  against  the  view.  Bocteria  of  many  kinds 
have  been  found  in  the  blood  and  tissues,  liut  the  observations  are  vitiated  by  the 
fact  that  they  were  made  some  time  after  death,  Tlieir  importance  is  not 
necessarily  increased  by  the  fact  that  the  injection  of  cultures  of  these  organisnis 
has  produced  hicmorrnagic  septiciemia  in  aniraals.  Among  these  microbes  are 
streptococcus,  staphylococcus.  a  capsulated  bacillus  belonging  to  the  colon-gmnp, 
and  other  bacilli  not  classified.  The  blood,  if  taken  direct  from  a  vein  during  li/e, 
is  generally  sterile.  Both  streptococcus  and  staphylococcus  have,  honever,  been 
Krown  from  it,  but  considering  the  common  eKistence  of  a  sloughing  process  in 
the  mouth  or  throat  or  elsewhere  in  these  cases,  their  presence  cannot  be  regarded 
as  nece3sarily  meaning  more  than  tlie  supervention  of  a  septicternia.  The 
common  failure  to  find  micro-organisms  in  the  blood  is  not  surpnsing,  if  we  con- 
Bider  that  the  specific  organism  of  so  many  of  the  recognised  specific  levera  is  stili 
unknown. 

A.  Stmptomatic  Pdrpdra 

Escluding  hfemophilia  the  conditions,  of  which  purpura  is  a  frequent  or 
occasional  8ymptom,  tn&j  be  grouped  is  four  claeses.  For  the  most  part 
the  form  of  hremorrhage  is  the  petechial  eruption. 

(1)  Infectious, — Nearly  ali  the  specific  fevers  may  be  attended  by  a 
purpuric  eruption,  especially  Bmall-pox,  diphtheria,  mea^les,  scarlet  fever, 
and  cerebro-spinal  fever.  Such  an  eruption  betokene  uuitsual  Beverity  in 
the  disease.  In  typhu8  the  rash  is  alway8  of  thia  natura  In  typhoid 
fever  petecMse  and  vibices  have  lieeii  rarely  seen,     Pet«chite  are  not 
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uncommoD  in  yelIow  fever  and  iu  plague.  Ther  occur  in  maljgnant  endo- 
carditis,  pjeemia,  and  septicternia;  moie  rarelj  in  s^philifi,  gonorrhcsa, 
inalaria,  pneumonia,  and  erjsipelas. 

(2)  Toxk. — Soake-poison  produces  large  eKtravasations  of  blood  into  the 
skin,  as  well  aa  hsemorrhage  from  mucous  aurfaces.  A  copioua  petechial 
eruption  ma^  follow  the  use  of  diphtheria  antitoxin.  A  large  number  of 
druge  can  produce  petechife.  Phosphoms,  iodide  of  potaasium,  chloral, 
araenic,  quinine,  mercnr^,  aalicjlic  acid,  copaiba,  ergot,  belladonna,  anti- 
PTrin,  and  opium  and  its  alkaloida,  may  be  Included  under  this  head.  In 
phosphorua-poisoning  hEemorrhage  often  occurs  into  the  skin  as  well  as 
from  mucous  surfaces.  Iodide  of  potaseinm  will  pioduce  in  a  few  e^cep- 
tional  individuals  an  attack  which  closely  reaemblee  purpura  8implex.  As 
regarda  the  other  drugs  enumerated  such  an  effect  is  exceedingly  rare. 
Petechis  are  also  not  uncommon  in  certain  ill-defined  states  of  poisoning, 
fluch  as  ariae  in  nephritis,  cirrhosis  of  the  liver,  and  malignaut  jaundice. 

(3)  OachtcHe. — A  purpuric  eruption  is  occasionaUj  met  with  in  casea  of 
generalised  sarcoma.  A  few  petechife  are  not  unconunonlj  seen  on  tbe 
rower  estremities  in  caaes  of  advanced  phthisis  or  carcinoma,  and  in  fact 
occasionallf  juHt  before  death  from  any  form  of  long-standing  difieaa& 
They  may  appear  also  in  estreme  old  age.  They  are  conunon  in  leuco- 
cythfemia,  pemicious  ansemia,  and  lymphadenouia.  In  scurvj  and  in 
scurvy-riokets,  petechiss,  eoohjmoses,  and  large  subcutaneous  estravaBations 
of  bIoixl  are  conunon  phenomena. 

(4)  Nervous. — Petechife  occasionally  occur  in  looomotor  ataxy,  especially 
in  aaaociation  with  lightning  paina.  They  have  been  seen  also  in  niyelitiB, 
alcobolic  neuritis,  and  neura^a,  and  even  in  hy6teria  after  severe  emotion 
or  over-excitement. 

B.   FURPURA.  AS   A  DiSEASE 

Stuptohb  and  ConRSK. — (1)  Simple  Furpura. — This  form  ia  almost 
confined  to  children  of  both  aexea  under  the  age  of  fifteen.  The  family 
hi8tory  tlirow8  no  light  on  its  causation,  but  it  is  noteworthy  that  occaaion- 
aUy  more  tban  one  child  of  a  family  is  attacked.  The  aurroundings  of  the 
chud  seem  to  play  no  part  in  the  urigin  of  the  disease,  for  it  frequently 
appears  in  children  of  good  position,  as  to  whose  diet  and  life  no  fault  can 
be  found.  In  most  cases  tbe  child  appears  to  be  healthy  and  welI-nouriBhed 
up  to  the  onset  of  the  8ymptomB.  Sometimes  it  ie  ill-nourished  or  rickety. 
It  may  be  noted  that  the  attack  is  sometimea  preceded  or  uahered  in  by 
diarrhcea,  and  occaaionally  indigestihle  or  doubtful  food,  such  aa  Bauaages, 
bas  produced  gaetric  disturbance  a  day  or  two  tefore  the  onset.  Herpes 
has  been  known  to  appear  on  the  lips  at  the  beginning  of  an  attack. 

As  a  rule,  without  any  appearanoe  of  ill  health,  the  first  thing  which 
attracte  attention  is  the  appearance  of  petechite.  They  may  be  few  at 
first,  perhape  appearing  in  the  first  plače  about  the  neck  aa  often  as  any- 
wbere,  but  auccesBive  oropa  are  added,  until  nearly  the  whole  aurface  of  the 
body  ia  thickly  studded  with  red,  purple,  or  brovm  spots,  having  the 
characters  alre«uly  deacribed.  I^irge  patchea  are  sometimes  form^  by 
confluence  of  petecbisB.  The  face  may  be  afiected  as  well  as  the  trunk  and 
extremities,  but  the  palma  of  the  handa  and  the  soles  of  the  feet  u8uaUy 
remain  frce.  A  few  petechice  may  often  be  seen  inside  the  lips  and  on 
the  palate  and  tongue.  They  raTely  if  ever  occur  on  the  conjunctivEe  or 
retinse.  In  very  slight  cases  they  may  be  ooniined  to  the  lower  extremitieB. 
I{arely  some  red  wheal8  are  present  among  the  petechiee.     EcchymoBes  are 
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common,  and  are  readilj  proditced  hj  anj  rough  handliiig.  Hxinatomata 
oocasionall^  develop,  especiall;  about  the  buttocks,  thighs,  and  calves,  and 
a  bluish  black  bravmj-  masa  as  large  as  a  man'8  hand  is  sometimea  met  with 
in  these  situatioDB.  On  such  a  mase  a  bulla  containing  sanguineous  fluid 
may  be  formed,  but  this  appearance  is  not  bo  common  here  as  in  the  febrile 
form  of  piirpura.  Gloee  observatioa  will  sometimes  detect  a  lltUe  cedema 
of  the  backs  of  hands  and  feet.  In  a  few  casee  there  niay  be  some  sligbt 
epietasis  at  tbe  beginning  of  an  attack,  or  slight  oozing  of  blood  frum  the 
gums,  but  mth  these  eiceptions  the  beemonrliage  is  cunfined  to  the  skin. 
Occasionally  there  is  evidence  of  sUght  pains  in  the  joint«. 

In  ali  caeea  the  general  conditlon  of  the  child  is  in  striking  contrast 
with  the  cutaneous  appearance.  Often  there  is  no  iudication  or  feeling  of 
ill-bealth  whatever,  and  ali  functiona  are  naturally  performed.  Sometimen 
there  is  loss  of  appetite  and  a  little  restleseness,  aud  perhaps  for  a  few  dajs 
the  temperature  maj-  reach  100°  m  the  evening.  The  chUd  ia,  however, 
often  pale  when  it  comes  under  obaervation,  and  sometimes  the  antemia 
increasee  during  the  illneas,  the  red  corpuscles  falling  as  low  as  3,700,000 
per  cmm.  The  leucoc^tes  show  no  chsnge  in  number  or  quality.  There 
is  no  aSection  of  the  joints,  no  morbid  appearance  about  the  tonsiU,  and 
no  evidence  of  intestiual  disturbance  bejond  the  occasional  initial  diarrbcea 
already  mentloned. 

Eecovery  is  rapid  and  uniform,  the  length  of  the  illnees  seldom  exceed- 
ing  a  fortnight.     Ho  tendency  to  recurrence  can  be  traced. 

(2)  Werlhof's  Purpura. — Tbis  form,  if  we  adhere  to  WerlhofB  descrip- 
tion  of  it,  written  in  the  18th  century,  is  a  rare  diseaae.  It  is  clear,  how- 
ever,  that  his  description  must  be  amended  in  two  important  particulais. 
But  though  more  cases  are  thus  brought  under  tbe  term,  it  stili  remains 
eomparatively  uncommon. 

AU  that  bos  been  said  of  purpura  simples  conceming  the  age  and 
pievious  hiBtory  of  the  patient,  and  the  mode  of  ouBet  and  the  ear1y 
8ymptom8,  holds  good  for  this  "  morbus  maculoBue  "  of  Werlhof.  As  a  rule, 
it  is  not  until  a  more  e^tensive  htemorrhage  bas  set  in,  and  the  illnesB 
assumeB  a  eevere  aspect,  that  the  diagnosis  of  the  simple  form  is  giveu  np, 
and  the  more  serioua  type  of  disease  is  recognised.  The  distinction  betweeu 
them  is  artificial  and  uunecessary. 

The  disease  has  therefore  a  gradual  onBet.  For  some  days,  or  lena 
common1y  a  week  or  two,  crops  of  petechi^  continue  to  appear,  perhaps  the 
noee  bleeds  spontaneously  on  one  or  two  occasions,  and  a  little  blood-clot 
may  be  seen  between  the  teeth.  The  patient  is  aniemic,  but  as  a  rule 
preaents  no  other  evidence  of  illncBs.  The  haemorrhi^c  tendency  then 
rapidly  increases.  Epistaxis  may  be  severe,  and  may  necessitate  plu^^;ing 
of  the  nostrils.  Tbe  gums  ooze  freely,  but  if  the  adherent  clot  is  removed 
they  are  seen  to  be  pale  and  not  Bwollen.  Blood  ie  vomited,  and  appeais  in 
the  stools  and  in  the  urine.  There  ffiay  be  expectoration  of  red  blood,  or 
of  a  blood-streaked  Bpntum.  Eleeding  from  the  utenis  and  from  the  auditory 
meatus  may  occur.  Hsemorrhages  into  the  retina  are  not  uncommon. 
£cchymoBe3  and  hsematomata  may  appear  in  variouB  parts  of  the  body. 
The  tongue  remains  clean  and  moist,  there  is  little  or  no  pyrexia,  and  the 
appetite  is  commonly  maintained.  The  blood  Bhows  the  changes  asBociated 
with  loss  of  blood,  and  the  red  cells  usually  faU  below  2,000,000,  and  some- 
times below  1,000,000  per  cmm.  The  waxy  pallor  of  tbe  skin  is  striking, 
and  the  main  complaint  of  the  patient  is  the  feeling  of  f&intness. 

According  to  Werlhor8  deacriptifm  the  hiemorrhagic  tendency  ceoses  at 
the  end  of  five  or  ten  daj's,  and  rapid  recoverj  ensues  without  complication. 
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Both  theHe  pointa  must  be  modified  in  the  light  of  wider  experience.  In 
Ifae  first  plače,  the  disease  may  run  a  much  longer  course.  A  patient  may 
present  the  sjinptonie  above  described  with  hardly  any  intermissioii  for  at 
least  two  montha,  and  with  intenniseions  a  čase  uiay  occasionallj  nin  on 
for  a  jear.  In  the  second  pUce,  s  f&tal  event  ia  bj  do  meana  uncommon, 
and  the  illness  muBt  alway8  give  rise  to  aiixiety.  By  the  continuance  and 
profuseness  of  the  hEemorrhage  the  ansernia  reaches  danger-point  The 
patient  becomes,  not  restless,  as  is  the  caae  after  a  single  large  hsemorrhage, 
but  apathetic  and  drow8y,  and  so  dies  exhauBted,  ot  at  any  point  in 
the  illness  hsemoirhage  into  the  brain,  or  upon  ita  sorface,  may  prove 
fatal 

In  young  children  casea  of  great  nialignaiicy  have  been  obeerved,  and 
havebeen  termed  "purpmafulminans."  With  a  sudden  onset  the cutaneotis 
and  visceral  hsemorrhages  are  ovenvhelming,  and  death  occura  in  two  of 
three  dayB.  In  a  reconled  čase,  stili  more  acute,  no  visceral  htemonhage 
occurred,  but  the  cutaneoua  hseraoirhage  waa  eztensive.  Within  a  few 
hours  ali  four  limbs  were  8Wollen  aud  discoloured  by  infiltrated  blood,  and 
the  child  died  within  twenty-four  hours  of  the  onset 

(3)  Arthritie  Furpura. — This  form  18  a  diaease  of  adolescence  and  early 
adult  life,  and  it  is  perhaps  moie  common  in  males  than  females.  The 
patient  sufTcrs  for  a  few  dayB  from  slight  or  severe  pain  in  various  joints, 
especiaUy  the  knees,  ankles,  elbow8,  or  vriste.  Sometimes  the  joints  are 
8WolIen  and  tender,  but  the  pain  niay  be  severe,  even  when  there  ia  very 
little  evidence  of  infiamniation  of  the  joint  structures.  Up  to  this  point 
the  condition  will  be  regarded  as  a  subacute  rheumatism.  Petechite  now 
appear.  As  a  rule,  they  are  not  distributed  over  the  whole  body,  as  in 
purpura  8iinplex,  though  a  few  niay  be  scattered  over  the  trunk,  and  even 
on  the  mucous  surface  of  the  lips.  They  occui  ni08tly  on  the  lower  ex- 
tremities,  e8peciaUy  on  the  shins  and  ankles,  and  they  often  ahow  a 
tendency  to  be  aggregated  around  an  afiected  joint.  Their  distribution  is 
syininetxical,  as  is  the  joint  aSection.  In  this  form  of  purpura  the  centre 
of  the  hBemorrhagic  »pot  is  often  elevated  into  a  papule,  which  is  commonly 
visible  owing  to  its  pallor.  Sometimes  in  the  centre  of  a  apot  may  be  seen 
and  felt  a  pale  apherical  nodule,  which  is  found  on  microscopical  ezamina- 
tion  to  consist  of  decolorised  blood-clut.  On  the  larger  hiemorrhagio  patches 
blebs  filled  vith  blood-stained  serum  may  develop,  and  ocGaBionally  a  little 
oozing  will  occur,  so  that  a  patch  becomes  surmoimted  with  a  crust  of  dried 
blood.  £ochymo8e8  may  often  be  observed,  but  in  most  cases  the  prevail- 
ing  type  is  the  simple  petechial  eruption.  Slight  cedema  of  feet  and  shins, 
or  of  backa  of  handa  and  forearms,  is  not  uncommon.  In  some  cases  there 
is  slight  pyrcxia,  but  often  the  temperature  is  nooual  throughout  the  illness. 
There  is  very  little  eonstitutional  disturbance.  Sweating  is  not  a  marked 
Bjmptom,  except  in  severe  cases,  and  the  skin  is  often  dry  and  hareh. 

The  articular  pains  subside  in  a  few  day8 ;  the  petechise,  which  appear 
in  successive  crops,  become  ru8ty  and  fade,  and  the  patient  may  be  well 
in  a  few  weeka.  But  there  is  a  strong  tendency  to  reourrence.  Though  the 
patient  remains  in  bed  under  treatment,  the  same  pbeuomena,  articular 
and  cutaneous,  are  often  repeated  at  an  interval  of  a  few  days,  and  similar 
attaoks,  slight  though  they  are,  may  carry  the  illness  over  many  weeka. 
Even  when  the  natural  tendency  to  recurrence  seeme  to  have  sulraided,  it 
will  often  be  found  that  the  first  attempt  to  get  the  patient  out  of  bed  will 
result  in  another  attack,  and  some  months  may  elapse  before  the  patient 
can  pass  the  whoIe  day  in  the  erect  attitude.  In  these  later  attacks  the 
petechiie  are   the  marked   feature.      The  articular  pains  may   be   very 
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slight,  ofteD  onlj  stiffhesa  is  complained  of,  and  aa  a  rule  thete  is  no 
pyrexia. 

The  relation  of  this  affectioD  to  acute  rbeumatism  is  uncertain.  Strong 
argumenta  against  any  connection  between  the  two  conditions  are  the  im- 
menae  disparitj  in  the  frequenc7  of  their  occurrence,  and  the  moder&te  and 
often  trifling  nature  of  the  joiat  affectioD.  And  ae  Seheb^-Buch  has  pointed 
out,  there  is  no  form  of  purpura  vhich  does  not  occasionaU^  present  articular 
pains,  and  yet  the  term  "  rheumatic "  can  hardlf  be  extended  to  ali  of 
them.  Further,  aimilar  aiticular  pains  are  often  met  with  in  oaees  of  acut« 
septicsemia,  and  do  in  fact  sometimes  lead  at  first  to  an  erroneovts  diagnoeiB 
of  rheumatism. 

Under  the  head  of  arthritic  purpura  must  be  provisionall;  included 
certaiu  cases  which  are  of  less  common  occurrence,  but  of  sharper  onset  and 
greater  severitj.  As  legards  the  condition  of  the  joints  and  the  general 
course  of  the  lUnese,  the;  do  not  require  aeparate  deacription.  But  tbey 
present  some  pecuhar  features.  In  the  first  plaoe,  »heals  are  conspicuous 
among  the  petecbite,  whQnce  the  name  "  purpura  urticans  "  is  derived.  The 
second  characteristic  is  the  estensive  cedema.  The  e^elids,  cheeks,  alse 
naši,  lips,  and  chin  may  be  enormouslj  sirollen  and  tense,  studded  with 
petechiie  or  discoloured  with  ecch^nioBes.  The  bands  and  feet  and  tbe 
neighbourhood  of  an;  joint  ma;  present  a  similar  appearance.  The  writer 
has  seen  the  penis  red  and  cedematous,  with  a  wbeal  and  abundant  peteohite 
on  it«  surface.  In  these  cases  pyrexia  is  often  more  marked.  The  urine 
may  contain  blood  or  albumin.  Barel;  blood  appears  in  the  stools.  Diar- 
rbcea  bas  occasionall;  been  noted.  It  should  be  noted  that  tonsillitis  maj 
usher  in  such  an  attack,  and  even  wben  no  throat  sjmptoms  are  complained 
of  the  fauces  are  often  found  to  be  reddeued.  Endocarditis,  pericarditis,  and 
pleuris;  have  occasionall;  been  noted ;  but  in  these  cases  there  is  a  previous 
histor;  of  acute  rheumatism. 

(4)  Henoch't  Purpura. —This  variety  of  purpura,  which  waa  described 
bf  Henoch  in  1874,  is  most  common  in  youag  people,  the  majorit;  of  cases 
occurring  between  the  ages  of  seven  and  Gfteen,  and  it  is  rare  after  thirty. 
Males  seem  to  be  more  liable  tban  femalea.  Nothing  is  knovm  as  to  its 
causation.  It  appears  in  cbildren  of  good  positiun,  as  well  as  in  those  who 
live  under  unhealth;  conditions. 

In  its  main  features  this  form  bears  a  close  resemblance  to  arthritic 
purpura.  The  patient  complains  of  vague  aches  and  pains,  such  as  occur  at 
the  onset  of  most  specifio  fevers,  with  some  feeling  of  illness.  Soon  one  or 
more  joint«  become  painful,  with  Httle  or  no  extemal  evidence  of  inflamma- 
tion.  The  appearance  of  sl^ht  oedema,  the  eruption  of  petechife,  and  some- 
times of  eoch^rnioses  and  whealB,  and  perhaps  a  slight  rise  of  temperature, 
■  eomplete  the  resemblance  to  arthritic  purpura. 

After  a  few  days,  however,  certain  special  sjinptoms  are  added.  The 
child  has  paroxysniB  of  severe  abdoininal  pain,  with  obstinate  vomiting  and 
at  first  constipation,  so  that  the  picture  of  lead  colio  is  recaUed.  But  the 
Tomit  later  is  found  to  contain  blood,  diarrhcea  generali;  eets  in,  the  stools 
being  black  with  altered  blood ;  epistazis  is  not  uncommon,  and  there  ma; 
be  a  little  oozing  from  the  gums.  Tbe  pain  is  undoubtedl;  severe,  the 
child  cries  aloud  in  the  attacks,  and  there  ma;  be  some  collapse,  the  face 
becoming  drawn  and  the  pulse  quick  and  smalL  The  pain  is  generali; 
referred  to  the  umbilical  region,  and  the  abdomen  is  retracted  and  tender. 
Oecasionall;  an  intense  nephritis  is  added.  The  urine  becomes  scant;  and 
containB  blood  and  a  large  quantit;  of  albumin.  Death  may  ensue  with  ali 
the  Bymptoms  of  ureemia.     There  is  often  slight  pyrexia  at  the  height  of 
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the  attack,  but  the  temperature  may  be  normal  thruughout  the  Uluese.  In 
fatal  cases  the  Bpleen  ia  found  to  be  svroUen,  and  ite  enlargement  hae  been 
detect«d  by  percussion  during  life.  Endocarditis  and  pleuri8y  have  been 
noted  in  one  eaee,  but  their  occurreace  niay  be  attributed  to  antecedenl 
rheumatism.  As  a  rule,  the  articular  painB,  the  petechiiE,  and  the  gaBtro- 
intestinal  8yniptonis  appear  in  the  8equence  given. 

Here,  as  in  arthhtic  purpura,  there  in  a  etrong  teDdei)cy  to  recurrence. 
After  a  day  or  two  of  the  gastro-inteetiual  8ymptom8  rapid_  iraprovement 
Beta  in,  only  to  be  followed  in  a  few  days  or  week8  by  a  lepetition  of  the 
attack.  Sometimee  a  seriee  of  Buch  attacks  will  prolong  the  iUness  into 
several  montha  Earely  an  interval  of  maiiy  months  elapsea  between  attacks. 
Ultimate  recovery  may  be  expected  aa  a  rule,  but  it  must  be  remembered  that 
the  nephritis  may  prove  fatal,  and  that  in  one  recorded  čase  death  occurred 
from  perforatiun  of  the  stomach  on  the  fourth  day  of  a  second  attack. 

(5)  Fehrile  Purpura. — This  form  iB  occasionally  seen  in  young  children ; 
it  is  most  comnion  in  adoiesceuts,  and  it  is  rare  after  the  age  of  thirty. 
Males  Beem  to  be  more  affected  than  females.  Ab  with  the  other  forms  of 
purpura  no  constant  factor  can  be  detected  in  the  historj  of  the  patieut  or 
of  tus  tamily. 

As  a  tule,  the  sudden  appearance  of  petechi^,  or  of  epiBtaxis,  or  of  oozing 
from  the  gums,  brings  the  patient  under  observation.  Ob  inguiring  it  ia 
sometimes  found  that  for  a  few  weekB,  or  even  months,  the  patient  twB  not 
l>eeti  in  good  health,  pallor,  Iobb  of  appetite,  and  liHtlessnesB  being  uoticeable. 
Whether  such  a  hiatory  i8  given  or  not  it  wLll  generaUy  be  seen  that  the 
patient  is  already  extremely  pale.  In  lare  instances  the  patient  bas  been 
preTiou8ly  Bubject  to  epistajcis,  and  he  may  even  have  notioed  a  petechial 
eruption  on  a  amall  scale  on  one  or  two  occasions  in  the  previous  year. 
Sometimes,  however,  the  onset  is  aa  audden  as  in  any  specific  fever.  For 
example,  a  telegraph  boy,  who8e  hiatory  and  appearance  testified  to  perfect 
health,  waa  aei^  with  vomiting  and  malaise  at  mid-day.  At  4  P.H.  he  was 
obligiid  to  take  to  his  bed.  On  the  next  day,  without  any  fresh  sTmptomB, 
he  wa8  unfit  to  get  up.  On  the  following  day  petecbise  appeared,  and  death 
took  plače  in  twelve  day3  from  the  oneet. 

Whether  the  onset  ia  sudden  or  gradual,  after  the  appearance  of  the 
first  hiemorrhagic  sjmptom  the  illness  proceeds  rapidly  and  nniformly  to  a 
fatal  end.  The  petechise  appear  in  crops  ali  over  the  body,  thickly  or 
thinly,  showing  no  eharaotoristic  diatribution.  £cchymoaes  are  common. 
Of  frequent  occurrence  are  tender,  blulBh  red  raised  patchea,  an  inch  or 
more  in  diameter,  with  a  zone  of  bruising  arouud.  On  auch  a  patch  a  bulla 
containiog  clear  or  blood-atained  aerum  ia  otlen  developed,  and  this  on 
breaking  gives  rise  to  an  ulcer  from  which  a  thin,  sanguineous  fluid  exudeB. 
Such  an  ulcer  may  grow  deeper  bj  prc^reesive  necroaia  in  spite  of  ali 
bactericidal  treatment. 

The  mouth  ia  alwayB  affected  in  aome  degree.  Petechiffi  can  alwaya  be 
seen,  and  they  are  here  apt  to  give  rise  to  amall  gray-capped  ulcers.  Large 
sIoughy  patchea  are  generally  found  inaide  the  cheeka,  and  gangrene  of  the 
guma  at  one  or  more  apota  ia  a  comnton  occurrence.  Neither  of  theae 
phennmena  can  be  attributed  to  previous  hčemorrhage.  Stili  leaa  can  auch 
an  explanation  be  offered  as  regards  a  progreaaive  uncontrollable  aloughing 
of  one  or  both  tonsils  which  ia  not  uncommonly  observed.  Gangrenous 
uloeration  has  been  known  to  affect  soft  palate,  spiglottis,  and  arytGenoid 
folda.  The  breath  is  genera11y  offeusive,  and  it  niay  be  exceeding1y  foetid. 
The  submaxiUary  glanda  are  usually  enlaiged. 

Slight  continu^  oozing  from  the  guma  ia  a  nearly  conatant  8ymptom, 


,yCoogle 


268  PUKPUHA 

and  the  mouth  is  unclean  from  the  preBence  of  decompoaiiig  clot.  The 
guma  are  pale  and  not  8WoUeit.  £pi8taxiB  Ih  common,  and  it  may  necessitate 
plu^ing  of  the  noatrils.  Betinal  hEemprrhagea  are  often  observed.  If 
sickness  oocurs,  aa  is  often  the  čase,  the  vomit  may  contain  a  little  altered 
blood,  but  heemorrhage  from  the  gastro-tntestinal  and  uriuary  tracte  is  often 
entirely  absent,  and  it  is  never  a  proininent  simptom.  Slight  albuminuria 
inay  appear,  probably  attributable  to  the  aDternia,  and  s/stolic  munuius 
are  often  developed  at  the  base  and  apex  of  the  heart  from  the  aame 
cause.  Enlargement  of  the  spleen  has  beien  detected  by  peicussion.  Joint- 
pains  maj  be  complained  of  tvitbout  eztemal  evidence  of  inSammation. 
The  bowel8  are  apt  to  be  looee. 

Pyrexia  is  alwa7B  a  striking  feature.  It  is  often  present  when  the 
patient  first  comes  under  observation.  Sometimes,  however,  the  first  crop 
of  petechiee  is  not  attended  bj  a  rise  of  temperature,  and  in  such  cases  a 
diagnosis  of  purpiira  simpies  may  be  made  and  a  favourable  prognosis  may 
be  too  hastilj  given.  The  temperature  ranges  through  2  or  3  degrees  daUj, 
the  maximuin  being  generally  at  least  103°,  sometimes  104°  or  higher  The 
patient  sometimes  falls  into  the  typhoid  state.  Often,  however,  be  does  not 
present  the  usual  febrile  aspect,  but  he  ia  extremely  pale  and  blanched,  while 
the  tongue  does  not  gTOW  dry,  and  is  often  Burprisingly  clean.  He  is 
generally  6leepy,  but  when  roused  the  mind  ia  clear.  He  is  often  Bingularly 
hopeful,  and  even  when  death  is  near  may  complain  of  nothing  but  faintnesa 
and  veakness.  The  blood  presents  no  cbange,  beyond  great  diminutioa  of 
red  cells.  Leucocytoeis  is  slight  or  absent.  The  red  cells  are  UBually  at 
leaat  50  per  cent  below  the  norm&l,  and  sometimes  much  below  tbis  point. 
A  drop  to  390,000  per  cmoL  has  been  observed.  It  must  be  noted  that  the 
anffimia  is  often  quite  out  of  proportion  to  the  loss  of  blood,  and  that  it  is 
sometimes  extreme  when  a  Bcanty  crop  of  pet^ohise  and  a  little  oozing  from 
the  gums  represent  the  total  amount  of  heemorrhage.  The  amount  of 
hemoglobin  falls  equ^y  vrith  the  numbet  of  red  cells. 

The  real  duiation  of  the  iUness  can  hardty  be  estimated,  but  death 
oommonly  occurs  during  the  first,  eecond,  or  third  week  after  the  patient 
comes  under  treatment.  It  is  doubtful  if  rooovery  ever  takes  place.  Tbe 
immediate  cause  of  death  is  generaUy  cardlao  failure. 

JUorbuf  Anatomi/.— Aher  dealli  petechiie  are  found  to  be  as  widely  distributed 
inside  the  bodv  as  on  the  skin.  In  man;  casea  ali  organe  and  tissuea  are  thicklj 
etrewn  with  tnem.  Sometimes  one  part  ia  more  aflected  than  another,  but  the 
aeroua  membranes  and  the  heart  sddom  if  ever  eucape.  The  whole  surface  of  the 
stomach,  and  large  tracta  of  the  intestine,  tiiHy  be  reddened  with  innuniersble 
petechiie,  which  sometimes  fuee  into  ext«nBive  ha;raorrhaeic  patchea,  especiallv  in 
the  rectura.  The  mesenteric  glanda  ure  generally  pink,  and  alightlj  sworien. 
Humorrhage  may  occur  into  the  Drain  tissue,  and  exti'avasations  are  often  abondant 
in  the  pia-arachnoid.  (Edema,  or  broncho-pneumonia,  and  collapse  may  be  present 
in  the  lungs.  Ali  viscera,  as  a  rule,  are  eitceeditigl.v  pale,  titough  the  kidneys  aftor 
death  from  Henoch'B  pui^ura  niay  present  tlie  uaunl  appearance  of  an  acute 
nephritis.  Tlie  heart-muscle  and  liver  are  soft  and  pale,  and  iron-containiiig  pig- 
ment may  sometimes  1»  demonstrated  in  the  outer  zone  of  the  hepatic  lobulea. 
After  death  froni  febrile  purpura  the  spleen  is  generallj  found  to  be  enlarged.  In 
one  čase  it  veighed  twenty-three  ounces.  The  marraw  in  the  heads  of  tbe  long 
bones  lias  occasionally  been  not<!d  as  puriform  in  ap[>earance,  consisting  almoet 
entirely  of  fat,  but  it  is  uncertain  whether  this  change  ia  of  common  occurrence. 

Microscopical  examination  show8  that  the  hs^morrbage  occurs  tnainlj'  by 
rupture  of  vessels,  and  not  by  diapedesia,  though  the  latter  procesa  may  play 
Bome  part.  It  has  been  inentioned  that  the  site  of  tbe  heemorrhage  is  genera]ly 
the  lower  part  of  the  (?utis.  In  horizontal  sections  through  petechial  spots  the 
remains  of  ruptured  vessels  may  be  seen  among  the  eitravasated  corpuscles  in  the 
form  of  strealcB  of  connective  tissue  and  endothelial  plates,  which  are  bent  to  a 
II  centre. 
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Trealmtnt. — In  syniptomatic  piirpura  do  epecial  Uoe  of  treatment  can 
be  laid  down.  If  it  occurs  in  aesociation  with  specific  fevers  it  uBually 
indicates  a  high  degree  of  toxfemia,  and  so  far  as  puBBible  thiB  blood-state 
and  its  effect  on  the  heart  must  be  met.  In  the  other  cases  it  ia  euHicienl 
to  recognise  the  cause. 

In  Bimple  purpura  little  is  reguired  beyond  rest  in  bed  and  tonics, 
among  which  araenic  ia  to  be  preferred.  Great  čare  must  be  taken  from 
the  outset  in  view  of  the  fact  that  the  early  atage  of  the  graver  forms  of 
the  disease  Diay  be  indiatinguishable  from  a  simple  purpnra.  In  arthritic 
purpura  anti-rheumatic  treatment  may  be  adopted,  tho\igh  it  is  doubtful  if 
the  course  of  the  diaease  iB  thereby  sbortened.  Cumplete  and  prolonged 
reat  in  bed  is  esseutiaL  In  HeDoch's  form  opium  will  be  fouud  necea8ary. 
When  danger  arises  from  sheer  losa  of  blood,  aa  in  ■Werlhor8  disease,  the 
indication  for  treatment  is  plain,  but  the  result  ia  disappointing.  Calcium 
chloride,  ergot  or  ergotin,  sulphuric  acid,  acetate  of  lead,  or  turpentiue  may 
be  tried,  with  but  little  result.  In  the  febrile  form  Uttle  can  be  done 
beyond  combating  the  cardiac  weakDess  by  means  of  stimulants,  8trycbnia, 
and  inhalation  of  oxygen,  while  attempts  must  be  made  to  check  any  necrotic 
tendency  in  the  mouth.  Neither  large  doses  of  quinine  nor  injection  of 
anti-streptococcic  serum  have  any  influence  upon  the  temperature,  and 
alt  drugs  such  as  calcium  chloride  and  araenic  are  apparently  valueleas. 

LITERATURE.  — Unna.  Bi»topathology  of  l>i$eau»  of  fiKn.  —  Hbhoch.  Diuasu  of 
C/iildrtn.  ^H.EHOCB'a  Fatichrift.  ArticUa  b;  SilbenusnD,  t.  Dusch,  and  Hocbe. — Ceci. 
"  Arch.  /,  tgi.  Fath.  u.  Pharmalcol.  1880,  vol.  liii.— Seueh.  Ibid.  1886,  vol.  iix.— KoLB, 
Arbeit  awj  rfcn  kaUerliektn  Gttundhnttamlr,  18(11,  vol.  vii.— LKTiRRifH.  Purpura  fttemoT- 
rSa^ua.  Leipiig,  1889.— v.  BlBBt.  Ccnli-albt.f.  Bakt.  \S9J,  \o].ix.~-ScutBt-'BvcB.  Iteuttch, 
jtTthivf.  tlin.  Mtd.  1874,  vol.  lir. 

Pustule,  Mallgnant.    <S««  Maligkant  Pustule. 

Py8Bnila.— The  terma  sapnemia,  septica^rnia,  and  py%mia  have 
been  applied  to  various  degrees  of  Beverity  of  blood  poisoning.  By 
Bapreeniia  is  meant  the  presence  in  the  blood  of  a  aoluble  toxic  Bubstaiue 
alw>rbed  from  a  focus  of  disease  on  one  of  the  free  surfaces  of  the  body, 
this  diaeaae  being  induced  by  pathogenic  bacteria.  Septiceemia  meane  the 
preeence  in  the  blood  not  oaly  of  these  toxic  substancee,  but  the  presence  in 
that  fluid  of  the  haeteria  themaelves;  only  rarely  cao  the  preaence  of  these 
bacteria  in  the  blood  be  Batiafactorily  demonstrated.  In  pyEemia  we  have 
a  further  grade  of  8everity,  in  the  tendenct/  to  secondary  in/eetions  of 
different  organi  and  tismea — the  bacteria  pašeing  out  from  the  circulation 
into  the  tiasuea,  forming  local  absceases  at  the  site  of  depoait.  The  patho- 
logical  appearances  induced  by  these  various  degrees  of  infection  do  not 
cw  for  description  here,  other  than  to  Bay,  that  every  grade  of  severity  is 
met  with,  from  the  simple  cloudy  8weUing  and  analogous  changes  in  the 
special  tisenee  to  severe  suppuratioa  in  the  oi^ns,  serous  membranes,  and 
other  tissues.  CliDically  these  infeotions  may  be  acute  or  chronic.  Aa  a 
rule,  the  more  severe  typea  of  eepticiemia  and  py:emia  are  aaaociated  with 
some  definite  breach  of  surface  on  the  skin,  or  one  of  the  mucous  surfacea 
of  the  body.  As  illustrative  exumplea  we  may  quote  aepticsemia  or 
pyfBmia  resuHing  From  the  occurrence  of  sepsis  at  a  surgical  operatioa,  or 
during  the  management  of  labour.  The  causes  of  this  8yBtemic  infection 
wiU  be  found  described  in  various  articiea  throughout  this  work,  sec 
e8pecialiy,  "  Puerpkricm,"  "Micro-organism,"  "  Bonhs,  Diseasks  of."  It 
must  suJiice  to  say  here  that  in  many  cases  it  is  found  that  these  infections 
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are  frequeiitl7  fouod  to  be  due  to  the  pathogenic  actioii  of  such  bacteria 
as  baciUua  coli  conununis,  Btaphylococcu8  pjogenea  aureuB,  and  strepto- 
ooGcus  pyogene8 — bacteria  which  under  normal  oircumBtances  eziBt  in  the 
body  as  saprophjtea.  The  practical  queBtioii  which  presents  itaetf  ia 
therefore :  What  are  the  agenciea  by  which  the  tiaauee,  e.g.  of  the  ali- 
inentor^  tract,  akia  aurface,  respirator^  tract,  eto.  are  protected  from  the 
injurioua  action  of  these  hacteria.  Tbla  que6tioD  is  a  most  important  one, 
and  receives  much  lesa  attention  thaii  it  merita.  Its  undoubted  complexity 
should  not  interfere  with  our  giving  it  thoughtful  attention.  The  probleme 
of  general  and  of  local  immuDit^  are  probabl7  the  most  important  queetioiia 
in  preaent  day  medicine  and  eurgerj- ;  these  have  been  fully  discussed  in 
the  general  orticle  on  "  Ihhdnitt  "  in  an  earlier  volume.  The  future  will 
probably  show  that  the  bone  marrow  function  calls  for  a  much  closer  and 
more  minute  investigation  in  regard  to  the  problema  of  eubacute  and 
chionio  aepticemia  and  pjiemic  condition  (see  ^o  "  Rheuhatish  "). 

Pyelltl9.  See  KiDHBT. 

Pylorus>  See  StOhach. 

Pyrexla.  See  Tehfibatube. 

Pyurfa. 
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The  appearanoe  of  pus  in  the  urine,  like  the  presence  of  blood,  is  a  simptom 
of  many  different  lesiona  in  the  arinary  tract.  It  may  emanate  firom  any 
portion  of  the  apparatus,  or  maj  gain  an  entrance  to  it  from  neighbouring 
partB.  Pus  appears  in  amounts  to  be  appreciated  by  the  microscope  onIy, 
or  it  may  eacape  in  very  large  quantities,  so  as  to  form  a  considerable  bulk 
of  the  evacuation.  It  is  neceaeary  to  remark  here  upon  the  methods  used 
in  the  detection  of  pus,  and  the  means  employed  to  distinguish  it  from 
other  urinary  deposita, 

The  grost  phyincid  cfuiraclert  o/  ptts  variea  conaiderably.  It  mav  be 
preeent  in  an  acid  urine  in  smaU  qi)aDtity  when  it  deposite  as  a  slight 
oloud  at  the  bottom  of  the  test  gl^ ;  it  may  be  mixed  with  mucus  and 
elude  detection  except  by  the  microscope;  when  abundant  and  in  an 
alkaline  urine  it  may  form  a  copiouB  yellowiBh  white  creamy  sediment,  or 
it  may  he  curdy  and  contaio  flakes.  The  appearance  of  pus  ia  only  a  Bign. 
It  ie  not  the  phjsical  properties  of  the  pus  that  is  of  importance,  but  rather 
the  bacteriological  conditions  whioh  are  aeaociated  with  its  presence,  and 
unfortunate1y  the  former  afford  no  clue  to  the  latter.  Besides  deteoting 
the  presence  of  pus  in  the  urine  the  clinical  observer  must  determine  the 
micro-organisDiB  giving  rise  to  the  formation  of  the  discharge.  By  the 
microscope  alone  the  presence  of  bacteria  may  be  demonstrated,  but  in 
order  to  reveal  their  identity  cultivations  are  nece8Bary,  and  perhaps  these 
methods  may  require  to  be  supplemented  by  inoculation  ezperiments  upon 
auimals.  The  detection  of  pus  in  the  urine  is  seldom  of  itself  sufScient  to 
guide  the  Burgeon  to  a  concluaive  di^poais,  althougb  by  it  alone  informa- 
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tion  may  be  obtained  to  aesist  him  coDsiderablj  in  bis  inquiry.  But  when 
tbe  apecial  chamcters  of  the  pus  are  studied  in  conjunction  with  the  circum- 
stance  atlending  ita  eacape,  and  in  Tiew  oF  the  general  features  of  the  čase, 
little  difficulty  will  be  experienced  in  discovering  the  nature  and  position  of 
the  morbid  lesion. 

Exami7uUion  of  the  Urine. — The  appearance  imparted  bj  the  addition 
of  pus  Tariea  according  to  the  quantit7  preaent,  and  tbe  charact«r  of  the  other 
morbid  constituenta  in  the  urine. 

In  cases  wherR  the  pyuriB  'n  dae  to  septic  lesions  of  the  kidne;  oni; ,  the  pus 
Bupears  as  a  thick,  opa^ue,  cr«amf  sediiuent,  which  od  stunding  is  rapidly  and 
■Imoat  coinpletely  precipitated  from  an  acid  urine,  the  supernatant  fluid  ia  coui- 
parativelf  clear,  is  free  from  niucus,  and  does  not  decompose  rapidly.  On  the 
other  hanil,  where  the  pua  is  derived  froin  the  blodder  aloiie,  or  in  conjunction 
with  a  renal  lesion,  pua  is  not  deposJted  guicklv  ;  when  it  falls  it  ih  precipitated 
ftlong  witli  glairy  mucus,  the  urine  in  whicn  it  rentains  partly  suEpended  is 
nlkaline,  and  decom  position  often  bngins  before  the  urine  escapes  from  the  bladder. 
The  time  at,  ivhich  the  pus  nppears  in  the  stream  should  be  ascertained  if  possible. 
The  appearance  of  pus  at  the  beKinnin^  of  niicturition,  during  the  whote  flow,  or 
at  the  end  of  the  act  only,  lends  additional  significance  to  the  Eymptom.  The 
precaution  to  ascertain  the  moment  at  which  morbid  constituenta  appear  in  the 
Ktream  has  already  been  referred  to  in  connection  with  h^maturia.  Sir  Uenry 
Thompson,  in  his  Clinieal  Lerturei  on  DiteoKt  o/  the  Urinai-y  Organs,  8th  editiun, 
pages  la  and  452,  gives  the  following  valuablosuggestions  ;— "Whenever  vou  want 
a  specimen  from  your  patient  to  esamine.  Ho  not  teli  him  to  send  you  a  oottle  of 
it  passed  in  the  usual  way,  or  you  will  ^t  a  misture  often  of  doubtful  value. 
What  you  require  is  the  secretion  of  the  kidneys,  plus  only  anythiuK  there  may  be 
in  the  bUdder;  but  you  also  have  to  avoid  the  proaence  in  it  of  anv  secretion 
which  originated  in  the  urethra.  Make  &  point  oi  demanding  that  tne  patient 
should  first  ptass  two  or  three  tablespoonfuU  throuffh  the  urethra,  so  as  to  sweep 
out  whatever  may  happen  to  be  there  (which  may  be  thrown  away,  or  be  put  into 
a  separate  bottle),  after  whicli  you  wiU  get  a  pure  specimen  for  examination — at 
any  rat«  one  of  which  you  will  know  the  source.  You  will  have  the  renal  secre- 
tion, plus  only  vhatever  deposit  raay  be  produced  in  the  bladder.  Suppose  the 
patient  hos  gleet  or  chronic  prostatitis,  there  will  then  be  a  quantitv  of  muco- 
purutent  matter  in  the  urethra.  If  ali  thia  be  carried  into  one  vessel  with  the 
urine  how  will  you  determine  the  diflerent  producta,  aud  decide,  by  the  eye  or  by 
the  microscope,  what  has  come  from  the  uretlira,  what  from  the  prostate,  and 
what  from  the  kidneyBl  You  cannot  do  it ;  but  if  you  get  rid  of  the  source  of 
errar  by  6uahing  the  urethra,  so  to  speak,  that  is,  by  pas.^ing  the  first  two  or  three 
tjiblespoonfuls  into  a  vineglasa,  while  aH  that  follows  is  possed  into  a  separate 
vessel,  .such  as  a  tumbler,  you  will  have  in  the  latter  a  sample  of  urine  that  can  be 
relied  upon  for  examination. 

"ThR  necesaity  for  avoidingadmistureof  urethral  products  with  urine,  in  order 
to  ensure  a  pure  specimen,  Las  been  enjoiued,  and  the  mode  of  attainin^  the 
object  by  the  use  of  twu  glasses.     It  is  sometimes  quite  as  essential  to  avoid  its 


admixture  with  prodncts  of  the  bladder.  And  it  is  not  possib 
absotute  diMnosis  in  some  few  exceptional  cases  without  foUowin(, 
question.     When,  therefore,  it  is  essential  to  obtain  a  pure  specimen  of  the  renal 


secretion  free  from  the  presence  of  vesical  products,  I  pass  a  soft  flexible  catheter, 
of  medium  size,  into  the  bladder,  the  patient  standin^,  draw  off  aH  the  urine, 
carefuUy  wash  out  the  viscus  by  repeated  ^mall  injections  of  warm  wat«r,  and 
then  permit  the  urine  to  poss,  as  it  will  do,  gufUttim,  into  a  tes'-tube,  or  other 
small  glass  vessel,  for  purjKises  of  eitainination.  The  bladder  ceases  for  a  time  to 
l>e  a  reservoir  ;  it  does  not  expand.  but  is  contracted  round  the  catheter,  and  the 
urine  percolates  from  the  ureters  direct.  The  ureters  are  virtually  lengthened  as 
far  as  to  the  glass.  Tlius  is  obtained  a  specimen,  vrhich,  for  appreciatiiig  alburain. 
for  determining  reaction,  and  for  (reedom  from  vesical  pust,  and  e ven  blood,  and  frou> 
cell-gmwthB  of  vesical  origin,  is  of  considerable  value,  and  has  sometimes  furnished 
me  with  the  i>nly  dnta  previously  vanting  to  accomplish  an  exact  diagnosis." 

The  clinieal  significance  of  pyuria  in  many  resjK-cts  resembles  that  of 
hipmaturia,  but  dtffers  from  it  in  so  far  that  an  accurate  diagnusis  of  the  portion 
oS  the  urinarv  tract  frum  vrhich  the  pus  comes  ia  more  diAicult  to  make. 
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Pus  /Tom  tke  uretkra,  aa  in  h^maturis  from  tlie  same  Bituation,  escapes 
independeDtl^  of  micturition,  or  is  only  muced  with  the  firet  few  drope  of 
urine;  in  fact,  together  with  the  presence  of  pain  in  the  region,  is  usuallj 
sufficient  to  determine  its  origin.  In  such  instancea  the  quantity  of  piis  is 
tisuall;  8mall  and  appeara  in  flukes  or  threads.  These  are  caste  of  ductB 
leadiug  into  the  urethra,  or  threada  of  pus  and  macerated  opithelium  from 
granular  patches  ewept  awa7  in  the  first  portion  of  the  atream.  Theae 
urethral  caats  or  ehreds  must  not  be  mietakeo  for  8omewhat  similar 
discharge  occaaionally  obeerved  in  tuberculoais  of  the  urinary  tract  'NVhen 
urethral  in  origin  they  can  be  expreB8ed  from  the  canal  before  and  after 
micturition.  Wheii  the  inflammation  is  sitiiated  in  the  poeterior  part  of 
the  urethra  it  rDay  give  rise  to  veeical  irritation  and  some  diflSculty  to 
micturition,  The  diagnosie  can  general]y  be  cleared  up  by  pressure  upon 
the  urethra  in  the  periueum  or  rectum  tovards  the  end  of  micturition  when 
pua  ia  found  to  esude. 

It  ifi  otherwiae  in  catarrk  of  the  bladder,  in  which  čase  the  pus  only 
escapea  mixed  with  the  urine,  Ib  more  or  lesa  abundant,  and  ia  accompanied 
by  a  number  of  lorge  vesical  epithelial  cella.  Veeical  catarrli  is  generally 
aaaooiated  with  conaiderable  pain  on  micturition  and  inability  to  retain 
urine  for  aDy  leogth  of  time.  A  Bmall  quantity  of  pua  in  an  acid  urine  ia 
not  Dece98arily  of  much  significance,  as  it  nmy  be  due  to  the  alight  catarrh 
seen  ao  frequeutly  in  uterine  and  ovarian  disease,  but  it  may  al»o  be  one  of 
the  earlier  symptom8  of  tubercuLoeis.  When  the  irritation  ia  more  severe, 
and  e8pecially  when  due  to  the  actiou  of  micro-organiama,  not  onIy  ia  the 
quantity  of  pua  increased,  but  much  mucus  may  be  secreted.  So  long, 
however,  as  decompoaition  does  not  occtir,  the  pua  and  mucus  aeparate  aa 
diatinct  deposits  on  standing,  but  if  the  urine  becomes  alkaline  before 
eracuatioD  the  pua  becomea  thick  and  glairj,  and  remains  auapended  along 
with  the  mucua.  To  establish  the  fact  that  there  is  cyBtitia  ia  not  aufhcient, 
the  cauae  of  the  altered  condition  must  be  determined,  and  this  may  be 
done  by  a  cyst08Copic  exaniination. 

If  it  has  been  aaoertained  that  there  is  no  primary  urethral  leaion,  and 
te  of  the  bladder,  neither  inflammation  nor  suppuration  of  the 
no  pelvic  or  other  abacesaea  opening  into  the  urinary  tract,  then  we 
leed  to  inquire  whether  the  pua  ia  proceeding  from  one  or  from  both 
Thia  inay  be  done  by  inspecting  the  bladder  with  the  cy8to;:cope 
heteriaing  the  uretera. 

Ig  discovered  that  pua  ia  flowing  with  the  urine  from  the  ureters, 
point  to  clear  up  is  the  nature  of  the  renal  leaion.  The  moet 
t  diaeaees  of  the  kidney  which  are  characterised  by  pyuria  are 
pyonephroaia,  with  or  without  calculus,  auppurative  nephritis, 
.r  disease,  and  cyatic  diseaae  when  the  cy8t  has  suppurated. 
ueation  may  now  be  aeked : — Is  there,  by  observing  the  urine,  any 
diatinguishing  one  form  of  renal  pyuria  from  another  ?  To  aome 
e  microscopical  appearance  of  the  corpuscles  may  serve  aa  a  guide. 
he  pua-cellH  are  round,  weU-deveIoped,  the  contenta  of  the 
a  clear,  and  on  addition  of  acetic  acid  8how  weU-marked  nuclei, 
mption  is  that  they  are  of  recent  origin  and  have  formed  on  a 
urtaco.  But  if  the  cells  contain  a  conaJderable  quaDtity  of  finely 
l>artiele8,  which  impart  a  cloudy  appearance  to  the  protoplasm,  if 
fall  be  irregular  and  ill-defined,  and  the  nuclei  few  in  number  and 
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.  small  in  size,  the  Buppuration  is  probabl/  deep-seated,  and  due  to  chronio 
inflamin&tion. 

When  pyurm  is  a  QODsequence  of  injtammation  of  the  pelvis  and  calieeB 
of  tke  kidnetf,  being  mised  with  an  acid  urine,  the  pus  od  standing  ueually 
precipitates  rapidlj,  separates  clearlj  from  the  supematant  fluid,  and  if 
the  inflanimation  be  very  aoute,  oi  i£  a.  calculus  be  present,  the  pus  nisy 
occaBionaUy  be  iiiixed  with  blood.  A  careful  record  must  be  kept  not  only 
of  the  relative,  but  also  of  the  abeolute  quantity  of  pus,  as  Budden  aud 
maiked  variation  in  the  amount  is  one  of  the  most  certain  indicationa  of 
partial  or  complete  obetruction  of  the  uieter  from  which  the  pus  ia  flowing. 
If  the  disappearance  of  pus  from  the  urine  be  associated  with  increase  in 
the  lumbar  swelling,  then  followed  by  the  audden  escape  of  a  large  quaQtity 
of  purulent  urine,  coincident  with  a  aubaidence  of  the  8welling,  then  it  ia 
clear  that  the  ureter  bas  been  blocked  for  a  time  and  ita  patency  restored. 

As  the  result  of  calevlovs  pyditis,  prior  to  the  appearance  of  pua,  tlie 
urine  ia  usuaUy  obeerved  to  contaiu  an  abundant  quantity  of  mucus,  wbicb 
foims  a  bulky,  tenacious  mase.  So  long  as  the  urine  remaina  acid  the 
mucua  is  readily  depoeited  &om  the  urine.  This  is  e8pecially  the  čase  wben 
the  calculua  is  compoaed  of  oxalate  of  lime.  Before  pyuTia  is  observed 
microacopic  examination  of  the  deposit  may  demonstrate  the  preeeDce  of 
large  apheroidal  graoular  cells,  degenerated  epithelium,  and  a  few  blood 
corpuscles.  When  the  pyelitiB,  whioh  in  the  early  stage  is  aimply  the 
result  of  mechanical  irritation,  has  esiated  for  some  time,  the  quantity  of 
pus  increaaea  and  the  mucus  disappeara.  So  long  as  the  urine  remains  acid 
and  no  vesical  disturbance  arises,  micturition  is  not  unduly  frequent,  and 
the  urine  has  not  an  oEfenaive  odour.  But  if  tbere  be  frequent  or  consider- 
able  accumulationa  in  tha  pelvis  of  the  kidney  as  a  reault  of  obstruction, 
tbe  fluid  so  retained  is  liable  to  septic  infection,  and  if  the  organisms  have 
the  property  of  decomposing  urea,  the  urine  rapidly  becomea  alkaline  and 
glai^,  bas  an  offenaive  odour,  and  ia  in  almoat  ali  respects  similar  to  tbe 
urine  in  cyBtitis. 

Wben  suppuraHve  nephritit  arisea  aa  a  complication  of  the  retention  of 
decomposing  urine,  or  aa  a  8equeDce  to  a  chronic  pyeUtiB,  the  course  of  the 
diaease  is  u8uaUy  very  rapid,  and  the  diagnosis  ia  not  difficult.  The  hi8tory 
of  some  obetruction  to  the  fIow  of  urine  ia  uBually  found,  whether  it  be  from 
atricture  of  the  uretbra,  eniarged  proatate,  atony  of  the  bladder,  vesical 
calculus,  tumours  of  the  bladder,  tubeiculoeis,  diaeaae  of  the  spine,  or  other 
oaaae  by  which  the  bladder  ia  kept  in  a  diatended  atate,  aud  ita  cootente 
rendered  liable  to  decomposition. 

^Vhen  decomposition  of  urine  in  the  pelvis  of  the  kidney  occura, 
pyelonephritis  soon  manifeste  itaelf,  sometimes,  but  not  uaually,  by  aevere 
pain  in  tbe  loina,  (^gravated  by  preasuie  upon  the  abdominal  walls  over  the 
kidney.  Although  pain  in  the  renal  region  is  rare,  the  patient  suffeta  from 
spasm  at  the  neck  of  the  bladder,  and  pain  along  the  tract  of  tbe  ureter. 

The  urine  doea  not  present  aiiy  cbaracters  of  diagnoatic  value  as  legards 
the  aituation  of  the  lesion,  and  varies  much  according  to  the  individuol  čase. 
Wben  the  infi&mmation  primarily  iovolves  the  pelvis,  and  haa  spread 
rapidly  from  it  to  the  kidney  tiesue,  the  urine,  althougb  purulent,  remains 
acid  for  aome  time,  and  ia  lesa  abundant  than  normiaL  The  urine  niay, 
however,  present  the  cbaracters  indicative  of  chronic  Brighfa  disease, 
naniely,  polynriB  and  alhuminuria,  witb  diminution  lo  the  quantity  of  urea 
and  the  presence  of  tube  casts. 

PyeIonephritiH  is  usually  the  result  of  an  unhealthy  state  of  the  bladder. 
Conaequent1y  in  tbat  disease  the  urine,  although  it  may  be  acid  when  it 
VOL.  X  18 
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escapes  from  the  ureter,  becoming  mized  with  the  contents  of  the  bladder 
decomposes,  ie  paased  alkaline,  bas  an  oSeiisive  odour,  and  containB  a  krge 
quantit7  of  muouB,  epithelium,  pus,  and  triple  phoaphatea.  WlieD  there  are 
no  acute  or  chromc  organic  changes  in  the  kidaej,  the  quaDtit7  of  albumin 
is  regulated  bj  the  amount  of  pua  or  blood ;  but,  as  not  iDfrequently  chronic 
Bright'B  diBeaae  alao  eiists,  there  ia  an  albuminuria  independent  of  these 
conBtituents,  so  that  no  propoitionate  relationahip  ezista  betveen  the 
amount  of  pus  or  blood  and  the  qaantit7  of  albumin. 

The  diagaoais  of  p^eloaephritis  from  suppuTative  nephritis  muet  rest 
largelj  upon  a  careful  conaideration  of  the  etiologioal  faots  of  the  čase.  The 
constitutional  a^mptoms  of  the  two  diseases  are  practioallf  the  same.  In 
the  former,  however,  pjuria  precedes,  in  the  latter  it  suoceeds  the  other 
aymptoma.  If  the  abscesa  in  the  kidney  ruptures  externally,  or  forms  a 
perinephritic  abscesa  throughout  the  course  of  the  čase,  pua  maj  not  appear 
in  the  urine ;  but  should  the  abscess  attaiu  a  conaiderable  size,  and  ruptnre 
into  the  pelvia,  ureter,  or  bladder,  the  sudden  appearance  of  a  Wge  quantit7 
of  pus  in  the  urine  maj  clear  up  the  diagnoza. 

Id  jn/onepkrosia  there  is  evidence  both  of  suppuration  and  of  obatruction. 
In  aome  cases  suppuration  precedes  the  obstruction,  in  others  the  opposite 
Bequence  of  erents  oocuis,  as  when  a  hjdronepbrosie  becomes  ioflamed, 
while  in  a  third  claes  the  two  conditiona  develop  pari  passu. 

In  pjonephrosis  there  is  a  characteriatic  renal  svrelling,  elaatic,  fluctuant, 
and  varjing  Ln  size  from  time  to  time,  much  in  the  same  wa7  as  in  hjdro- 
nephrosis.  Together  with  these  ajraptoms  there  is  a  discharge  of  pus  in  the 
urine,  or  evidence  of  ita  retention,  manifeated  by  increase  in  the  renal 
8welling,  and  more  eevere  pain  in  the  lumbar  region,  wbicb  ia  aggravuted 
l^  preaaure  in  front,  but  relieved  by  preasure  from  behind.  There  may  be 
also  Sf  mptoma  of  a  more  urgent  nature,  indicative  of  ajatemic  poiaoning, 
either  from  non-elimination  of  the  urinarj  conatituents,  or  from  abaorption 
of  infective  material. 

In  pjonephroeis  the  quaDtity  of  pus  in  the  urine  varies  from  day  to  day, 
aooording  to  the  posture  the  patient  occupiee  and  to  the  nature  of  the 
obstruction.  The  changea  in  the  condition  of  the  urine  are  determined  bj 
the  same  oircumstances  as  those  noticed  in  caaee  of  p^elitis  and  pjelo- 
nephritia. 

In  cygtie  digiose  the  urine  bas  the  characters  of  chronic  interatitial 
nepbritia;  it  is  pale,  copious,  of  low  specific  gravitf,  and  may  oontain 
coarse  granular  tube  casta.  There  may  be  copious  hnmaturia,  and  ahould 
the  ojsts  Buppurate  or  pjelitis  be  established,  pua  may  eacape  through  the 
bladder,  and  in  hjdatid  cysts  of  the  kidney  ecbinococci  or  hooklets  may 
appear  in  the  urine. 

In  ivhereulaT  diseage  the  uiine  furnishes  important  informatioD,  and  in 
ali  caaea  the  urine  ahould  be  carefu]ly  exaniined  prior  to  the  employment 
of  Instruments  to  erplore  the  bladder  or  ureters.  Although  tuberculoua 
bacilu  are  claaai6ed  aa  non-pyogeaio,  and  proper1y  ao,  in  many  cases  of 
tuberculouB  diseaae  before  mixed  infection  haa  occurred  large  numbers  of 
leucocyte8  not  diatinguishable  by  the  microscope  from  pua  may  be  found. 
In  pure  tuberculoua  diseaae  the  urine  ia  acid  and  free  from  pyogenic 
miorobes.  For  diagiioatio  purposes  it  is  therefore  necessary  to  dxaw  o£f 
through  a  ateriliaed  catheter  a  quantity  of  urine  and  to  make  culturea 
The  presence  of  py<^nic  micro-organiams  doea  not  ezolude  the  poe8ibi]ity 
of  the  diseaae  being  tuberculons,  but  their  abeenoe  greatly  strengthens  the 
presumption. 

As  the  diaease  advances  the  odour  of  the  urine  as  a  rule  becomes  more 
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and  mora  ofTensive ;  the  fluid  depoaita  large  guantities  of  mucua  and  triple 
phoaphat«8,  and  on  exaDimation  it  ie  foand  to  be  tughlj  albuniinous. 
Ocoasionallj  wbile  the  urine  is  pale  and  of  low  Bpecific  gravity,  there  ma^ 
be  evidence  of  retention  on  the  diseased  side,  as  ahown  by  increaae  in  the 
renal  Hwelling,  with  perbaps  indiatinct  fluctuation  and  pain,  accompanied 
hj  general  constitutional  disturbance,  or  there  inay  be  complete  eupprea- 
sioD,  death  being  uahered  in  by  ur^mic  a^mptoms. 

In  addition  to  the  diagnoatic  pointa  ah:eady  indicated,  tbe  detection  of 
the  tuberde  bacillus  in  the  urlnaij  dehtiš  is  of  great  value.  It  ia  when 
tuberculous  leaiona  b^in  to  break  dowu  that  tubercle  bacilli  are  moat 
abundaot,  and  aometimea  their  number  is  very  large.  Seveial  exainiiiations 
018  required  before  it  can  be  concluded  from  negative  results  that  the  čase 
is  not  tuberculous. 

Besides  the  detection  of  the  tubercle  bacillua  it  ia  neceasary  to  deter- 
mine  whetber  the  disease  is  on  one  or  on  both  sides.  Several  times  tbe 
vriter  bas  bad  occaaion  to  ezanune  by  ureteral  oatheterisation  caaes  of 
tuberculous  pyelitis,  in  which  it  vas  conaidered  of  importanee  to  deter- 
nune  the  extent  to  which  the  diaease  bad  involved  one  or  both  l[idney8. 
CatheteriaatioD  can  oiily  determine  the  organ  to  wbich  the  tuberculous 
diaeaae  is  limited ;  it  cannot  indicate  the  extent  of  the  tuberculous  leaion  in 
the  atfected  organ,  but  to  make  aure  tbat  one  kidney  ia  free  from  diseaae  is 
a  point  of  importance.  The  first  time  he  succeeded  in  doing  tbia  wa8  in 
1886,  wheD  a  caee  wa8  examined,  in  wbich  it  wa8  clearly  ahown  that  the 
tuberculous  lesion  waa  limited  to  one  kidney. 

Quarantlnei — Tbe  word  ie  derived  from  the  forty  day8  which 
formerlj  WS8  the  period  during  whicb  persoos  were  detainsd  wben  conung 
from  an  infected  country. 

The  6ystem  waa  originaIly  introduced  with  the  idea  of  protecting  a 
oouotrj  from  the  danger  of  importation  of  disease,  a  danger  which  is 
pTactically  in  direct  proportion  to  the  extent  of  ita  trade.  Regulations  for 
thia  purpoee  are  sanctioned  in '  principle  by  international  law,  wbich, 
recognising  the  neceB8ity  for  the  constant  interchange  of  goods  and 
commoditiea  between  various  states,  allows  each  one  to  protect  itaelf  in 
any  way  it  inay  deem  fit  or  expedient.  Thus,  whateTer  reetrictions  any 
one  State  may  adopt,  tbese  muat  be  aubmitted  to  by  ali  others,  as  the 
only  oonditions  under  wbicb  trade  witb  such  state  ia  poasible. 

Hence  the  eztreme  importance  of  the  aubject  from  a  oonimercial  point 
of  Tiew.  The  historj  of  quarantine  in  this  country  is  that  of  a  loDg  and 
fieice  struggle  betveen  the  two  great  iuterests  of  free-trade  intercourae 
and  the  necessitj  of  guarding  against  the  riek  of  introducing  disease 
arisiug  from  such  intercourae. 

The  earlieat  mention  of  any  sy8tem  of  defence  againat  infectious  disease 
ia  found  in  the  marvellous  and  complete  sanitarv  code  promulgated  by  the 
anoient  Jewisb  lawgiver  Mosea  under  divine  guidance. 

In  early  daya  the  period  of  detention  conaidered  necaBsary  for  8afety 
wa8  a  purely  arbitrary  one,  but  as  medical  acienoe  developed,  an  attempt 
was  made  to  limit  its  duration  to  some  extent  in  proportion  to  tbe  length 
of  the  incubation  period  of  the  disease  against  which  it  was  directed. 

The  easential  point  of  quarantine  from  its  earliest  inceptioa  np  to  its 
modern  developrneot  was  to  estimate  the  danger  (and,  tbeiefore,  the 
precautions  to  be  taken)  according  to  the  atate  of  healtb  of  tbe  port  from 
wbich  8  Teesel  had  arrived,  without  any  reference  to  the  ooodition  of  tbe 
vesael  and  ita  inbabitants  as  regards  health  and  sicknesa. 
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Thfi  earlieet  defioite  codes  of  quarsQtme  directed  against  pli^ue  werfl 
isBued  by  the  Eaatem  emperors  duiing  the  sixth  centur;,  while  probablj 
the  moet  elaborate  sjatem  of  marine  quaraDtiae  waa  establisbed  b^  the 
Venetians  in  the  twelfth  centur;,  whQa  they  obtained  sanction  ^m  the 
Pope  to  trade  with  the  infideU  of  Alezandna  and  Aleppo.  According  to 
this  oode,  ali  merchants  and  others  coming  from  the  Levant  were  compelled 
to  remain  in  the  bouae  of  St.  Lazarus  for  forl^  dajs  before  entering 
the  city. 

In  this  oount^  the  first  mention  of  marine  quatantine  wa8  in  1636, 
wbeD  the  Boyal  GoUege  of  Pb^sicians,  in  "  Direotions "  issued  by  thetn, 
enaoted  that "  čare  be  taken  that  neither  man  nor  gooda  may  come  from 
any  auspected  places  vithout  a  certifioate  of  health,  or  eke  either  to  be  aent 
auddenlj  awa7  or  to  be  pat  to  the  peet-houee  for  fortj  dajs  oocording 
to  the  cuatom  of  Italy." 

The  firet  Quarantine  Aot  in  England  waB  paased  in  the  ointb  year 
of  Queen  Anue.  Up  to  that  tirne  aH  quarantine  regulstions  bad  been 
isaued  by  Orders  in  CouncU  without  the  iotervention  of  Parliament. 
But  the  quarantine  regulationa  were  never  constant,  and  from  their 
uncertainty  and  the  increoaing  changes  in  connection  with  their  enforcement, 
continually  beoame  more  and  more  Durdensome  to  trada 

A  report  of  a  select  committee  on  the  foreign  trada  of  the  country  in 
1824,  mentions  that  the  quarantine  chargea  in  the  oase  of  a  vessel  vitb  a 
clean  bili  of  health  amounted  to  7a.  6d.  per  ton,  and  in  the  čase  of  a  foul 
bili  to  16b.  per  ton,  Is.  eztra  being  paid  in  London.  Tbeee  chai^s,  more- 
over,  vere  levied  on  the  groes  tonnage  of  the  Teasel  whether  ahe  cairied  a 
,  full  oargo  or  no,  one  instance  being  given  in  which  they  exceeded  90  per 
cent  of  the  value  of  the  cargo,  although  tbere  bad  been  no  aif^TtTmaft  on 
board  the  vesaeL 

Tbe  last  Quarantine  Act  waa  that  of  1824,  whioh  plsced  the  who1e 
Eiystem  in  the  hands  of  the  FriTy  Council,  and  tbough  Bubsequently  the 
actual  workinR  vas  carried  out  by  Her  MajeBty'a  Customs,  it  romained  in 
their  hands  tul  ita  final  abolition  by  the  Public  Health  Amendment  Act, 
1896. 

But  for  a  long  period  it  bad  been  in  abeyance,  remaining  only  on  tbe 
statute  book  in  order  to  avoid  Interference  nith  our  ehipping  by  foreign 
powets.  While  nominaUy  the  power  wa8  in  the  hands  of  the  Privy  Counoil, 
who  had  no  machinery  for  the  purpose,  the  actual  work  of  prot«ction  of 
the  couDtry  against  infection  from  abroad  vras  under  the  control  of  the 
port  aanitary  authorities  and  their  medical  oSioers. 

Port  8anitary  authorities  were  firet  constituted  by  the  Public  Health 
Act  of  1872,  and  their  powers  bave  been  Blowly  but  gradually  extended. 
In  1893,  at  the  International  SanitaTy  CongresB,  when  Great  Britain 
wa8  BO  ably  represented  by  the  late  Sir  Bichard  Thome  Thorne,  the 
question  advanced  one  great  step. 

To  his  able  adrocac;  of  medical  inspection  as  a  Bubetitute  for  quftrantine, 
involving  as  it  does  the  consideratiou  of  the  he&lth  of  the  crew  of  a  vessel, 
aod  the  sanitary  condition  of  the  vessel  itself,  rather  than  the  health  of  the 
port  from  whence  ahe  has  come,  tbis  conferonce  in  a  great  measure  owed  its 
succeesful  reeults. 

Ali  the  great  European  Fowere  finally  agreed  to  the  convention.  The 
main  pointa  were,  that  in  the  čase  of  "  infected  "  veeselB  the  siok  werQ  to  be 
removed  to  hospital,  the  healthy  landed  for  obeervation  for  a  period  not 
exceeding  five  day8,  and  tha  veseel  diBinfected.  "  Sospected  "  vessels  were 
to  be  eubject  to  medical  inspection,  and  disinfection  of  such  articles  as 
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coneidered  necefiBar^ ;  drinking  water  to  be  chaoged,  and  the  bilges  dia- 
iBfected.  "  Healthj  "  veBselB  were  to  be  odmitted  to  free  "  pratique  '  what- 
ever  the  nature  of  their  bills  of  health. 

An  "  infected  vessel "  waB  defioed  aa  one  on  wliich  a  čase  had  occuired 
vithin  seven  dajs  of  airival,  while  a  "  Buapected  "  veasel  was  one  on  wbioh 
caaes  had  occutred  on  the  vo/age,  but  not  withm  seven  day& 

Sir  Richard  Thorne  Thorne,  ^reeing  to  the  above  on  behalf  of  this 
couDtry,  ezpieealj  stipulated  that  obeerration  should  not  neceaaarily  implj 
deteotion,  but  tbat  this  would  be  covered  bj  regiatration  and  notifica^on 
of  the  addresaee  of  aH  persona  on  board  Buch  veaaels. 

In  1896  the  Public  Health  Amendment  Act  finally  aboliahed  quarantine, 
and  placed  the  whole  sistem  of  medica!  inspection  io  the  handa  of  port 
sanita^  autborities  under  the  control  of  the  Looal  Government  Board.  A 
liocal  Govemmeot  Board  order  soon  foIlowed,  de&ning  the  poweT8  of  port 
aanitar;  autboritieB  and  regulatiag  their  procedure.  This  order,  though 
modified  in  aeveral  details,  atill  practicall^  govama  the  a^atem.  It  defines 
an  "infected"  veeael  as  one  on  which  cholera,  yellow  fever,  or  plsgue  baa 
occurred  during  the  voyage  or  during  the  8tay  of  a  voBsel  in  the  poit 
of  departure,  or  in  a  poit  on  the  courae  of  such  voyage. 

I^e  oBicer  of  cuatoma  who  visita  the  Teaael,  if  he  bas  an^  reaaon 
to  auspect  the  veaael  to  be  ao  infected,  bos  power  to  detain  her,  and  must 
nve  notice  to  the  Medical  OEEicer  of  Health,  wbo  sball  tbereupon  viait  her. 
There  is,  bowever,  ao  important  aection  which  givea  power  to  tbe  medical 
officer  to  viait  any  veaael  for  the  purpoee  of  ascertaining  if  she  ia  infected, 
whether  she  bas  been  visited  by  the  cuetoms  officer  or  not.  Under  this 
sectioo  the  Medical  Officer  of  Healtb  can  viait  everj  veaael  coming  &om  an 
infected  port. 

Tbe  only  satisfactorj  method  of  workiDg  thb  Bystem  is  in  conjunction 
witb  the  cuatoma  ofBcer  at  the  appointed  boarding  station. 

In  this  wa7  ali  tbe  necessarj  precautions  for  the  protection  of  tbe 
puhlic  health  can  be  taken  without  hampering  cummerce  by  leguiring  ao 
incoming  veaael  to  be  detained  for  two  aeparate  visita.  This  means,  if 
properJj  worked,  that  a  Medical  Officer  of  Health  must  be  alwayB  on  duty, 
and  accompany  the  customs  offioers  on  tbeii  visit  for  fiscal  and  statiatical 
purposea  In  the  port  of  London  tbis  is  carried  out  by  baviug  a  special 
statf  of  boarding  medioal  officers  who  are  on  duty  in  tum  for  twenty-four 
houra  evety  tbii^  day. 

'Whetber  on  hia  own  initiative  or  informed  by  tbe  customs  ofBcer,  the 
medical  officer  visita  a  auspected  veaael  and  examinea  it.  If  be  fiuda 
tbe  vessel  to  be  infected,  he  servea  a  certificate  to  tbat  etfect  on  the 
master,  wbo  tbereupon  must  moor  bis  veseel  in  auch  plaoe  aa  required,  and 
muat  carry  out  tbe  instructions  of  the  medical  officer.  No  peiaoD  maj 
leave  tbe  vesael  till  he  haa  been  medically  ezamined ;  those  found  to  be 
Bufi^i^g  from  cboleia,  yeIlow  fevei,  or  plague,  are  removed  to  hoapital 
under  tbe  control  of  the  medical  officer,  any  auspected  caaea  being 
detained  for  any  period  not  ezceedii^  two  days  for  tbe  purpoaea  of 
diagnoais. 

Ali  those  found  beaUby  are  requiTed  to  fumisb  their  namea  and 
addreases  at  their  intended  placea  of  deatination,  and  are  tben  allowed  to 
leave.  Tbeae  namea  and  addresaes  are  forwarded  to  the  eaDitary  autborities 
of  the  places  of  deatination  concemed,  and  thus  afford  each  authoritj  an 
opportunity  of  keeping  itself  informed  as  to  the  health  of  such  peraons  for 
BO  long  a  period  aa  may  be  conaidered  advisable. 

By  tbe  terma  of  the  order,  tbe  veaael  and  ali  effecte  are  diainfected  by 
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the  master  of  the  Teasel  in  accordance  witb  tbe  instructions  of  the  medical 
offlcer,  though  in  practice  the  disinfection  is  at  onoe  camed  out  hj  the 
officers  of  the  sanitarj  &uthority. 

Theie  are  also  special  powere  lo  deal  with  inimigrants  and  persona  of 
this  clase  wbo  are  in  a  filthy  or  otherwiBe  imwholesome  condition,  or  where 
there  is  some  doubt  aa  to  their  placea  of  destination.  Bilge  water  can  be 
pumped  out,  and  the  aupplj  of  drinking  water  changed. 

In  actual  practice  the  port  medical  officer  keeps  a  register  of  ports 
wbich  he  considera  aa  "  Lnfected."  This  list  is  revised  from  tirne  to  tirne 
from  various  official  and  unofficial  sources.  Tbere  is  scope  foi  mnch 
disctetion  in  adding  the  namea  of  porte  to  such  list  It  frequently  bappena 
tbat  a  newspaper  par^rapb  gives  tbe  first  varning  of  caaes  of  diaease 
in  a  foreign  port.  Often  such  rumour  is  foUowed  by  an  of&cial  denial,  and 
the  fact  is  onlr  admitted  vben  it  ia  impossible  an;  longer  to  conceal  it 

This  list  iB  a  confidential  one  for  the  uae  of  the  authorit;  only,  and 
Bbould  never  be  published.  It,  therefote,  can  in  no  vay  damage  the 
inteieets  of  any  port  or  its  trade  if  its  name  be  added  tbereto,  while 
ita  incluBion  maj  be  a  most  valuable  protective  precaution. 

Tbe  instructions  to  tbe  boarding  medical  officers  ahould  be : — 

(i.)  To  visit  every  veseel  arriving  from  "  foreign  "  ports,  and  to  examine 
every  čase  of  sickness  reported,  and  ali  the  crew  wben  any  suspicion 
exist8. 

(il)  In  tbe  caaes  of  ali  veseels  from  ports  mentioned  on — 

(a)  The  "  infected "  list,  to  board  and  medical1y  examine  every  person 
on  b(^rd,  cbecking  tbe  niunber  by  means  of  the  crew  and  paasenger 
lists. 

(b)  To  obtain  from  tbe  master  (or  Burgeon  if  one  is  carried)  ali  recorda 
of  BicknesB  during  the  voyage,  and  examine  the  log-book  as  to  eotries 
relating  thereto. 

(e)  To  obtain  an  accurate  list  of  ali  the  names  of  tbose  on  board,  their 
placeB  of  destination,  and  addreaaes  at  Bucb  places  of  destination. 

((2)  To  fomard  notification  of  suob  names  and  addresBea  to  tbe 
sanitar;  autborities  concemed. 

(iii)  Where  vessels  are  found  to  be  "  infected "  as  a  result  of  soeb 
medical  inspection,  to  serve  a  certificate  on  the  master  to  this  effect,  and 
proceed  to  carr;  out  the  terms  of  the  Local  Government  Board,  reporting 
ali  the  delails  to  tbe  Board. 

Sucb  a  Bystem  appears  to  combine  the  maximum  of  protection  with 
tbe  minimum  of  interference  witb  trade,  and  it  is  found  in  practice  tbat 
sbiponners  vili  do  their  utmost  to  asBist  the  sanitarj  autborit;,  eo  long  as 
tbe;  feel  tbat  their  interests  are  studied  aa  far  as  possible,  with  due  r^ard 
to  the  protection  of  tbe  puhlic  bealtb. 

One  otber  point  sbould  be  insisted  upon,  viz.  the  production  of  a 
"  medical  historj  "  of  the  voyage,  giving  ali  facta  oonnected  with  the  healtb 
of  those  on  board,  and  enumeratin^  ali  cases  of  sickness,  howeTer  trivi&L 
Wbere  a  surgeon  is  carried  this  ib  a  most  valuable  help  and  assifitance, 
and  wbere  one  has  to  rely  upon  a  maater  it  will  often  su^est  what 
migbt  be  otberwise  overlooked.  From  sucb  a  one  facta  only  are  required, 
and  not  opinions,  for  it  is  obviouBly  absurd  to  espect  to  obtain  a  dieignosis 
of  diseaae  from  any  but  a  medical  man. 

Many  of  our  leading  shipowiiers  have  alreadj  adopted  ttuB  Byatem,  and 
good  results  bave  been  obtained,  but  it  seems  most  desirable  tbat  it  sbould 
be  made  compulsorj  on  alL 

Such  a  8yBtem  as  thiB  involves  considerable  expenditure,  but  it  sbould 
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be  looked  upon  ae  a  syBtem  of  iDsurance,  and,  thetefore,  regarded  as  a  vise 
and  pnident  outlay.  The  queation  of  dealing  with  cholera,  yeUow  fever,  and 
plague,  must  be  regarded  as  rather  a  comrneicial  than  a  medical  one, 
when  one  conaidere  the  enotmous  loss  tu  a  coiintrj  whicb  enBuee  from  the 
paialjrsis  of  trade  which  invariablj  folIow8  any  outbreak  of  theee  dreaded 
diseasea  While  Bmall-pox  may  destroy  thousanda  and  disfigure  tena  of 
tbousands  witbout  any  appreciable  loss  to  a  coimtry,  the  occunence  of  onIy 
a  dozen  casea  of  plague  may  inflict  a  loea  of  milijone  of  poiindB  to  the 
trading  coiDmunity.' 

Quln8y.     See  TOMSILS. 
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rabUt       .... 

Stn. — Hydrophobia. 

RABIB3  Ib  a  virulent  diseaae  traosmlasible  by  moculation,  and  contracted 
by  man  from  the  bite  of  a  mad  aoimal. 

HisTOBY. — Although  rabies  is  without  doubt  a  disease  of  ancient 
times,  it  wa8  not  recognised  by  the  phyaicianB  of  olden  days.  Ariatotle 
wntes  about  tbe  rabiee  of  doga,  but  he  firmly  believed  man  to  be  ezempt 
from  it.  The  Alexandrian  dootors  were  the  firat  to  record  reliable  faota 
about  human  rabies. 

During  tbe  Middle  Agea,  and  indeed  until  tbe  cloae  of  last  century, 
rabies  waa  regarded  aa  a  my8teriouB  neorosis,  the  most  astounding  bypo- 
tbeaea  being  formulated  as  to  its  nature ;  only  one  true  fact  wa8  admitted, 
namely,  tbe  transmission  of  rabies  to  man  by  tbe  bite  of  an  animal. 

In  the  last  (!entury  the  esperiments  of  Majendie,  Breachet,  Benault, 
Hertwig,  Benley,  etc,  clearly  demonstrate  the  coadition  and  development  of 
tbis  scourge,  Our  present  more  accurate  knowledge  of  the  pathology  of 
thia  diseaae,  and  the  solutions  of  the  problema  of  prophylaxis  and  vacciua- 
tion,  as  already  practiaed  by  Galtier  on  aniviala,  ia  maiiily  due  to  tbe  ezer- 
tious  of  Fasteur  and  his  pupila,  who  have  been  equally  aucceaaful  in  the 
cure  of  man. 

Etioloot. — Babiea  ia  found  in  eYery  quarter  of  the  globe,  in  both  bot 
and  oold  regions.  In  Europe  the  diseaae  is  most  prevalent  in  France, 
Bel^um,  and  Knasia. 

In  EVance,  during  the  yoar  1892,  tbere  were  no  fewer  than  2169  rabic 
doga.  In  tbe  department  of  the  Seine  the  malady  is  practically  endemio. 
In  Belgium  during  the  same  year  there  were  83  caaes  of  rabies  in  dogs ; 
in  Getinany  the  caaes  were  much  fewer,  on]y  387  being  reported  in  1892 ; 
while  Engiand  enjoya  a  stili  greater  immunity,  statistics  proving  79  casee 
in  1891,  and  only  38  in  1892.  From  year  to  year,  of  courae,  the  number  of 
caaes  varies — an  increase  of  rabies  invariably  foUowing  any  relaxing  of  the 
vigilance  of  the  police  in  enforcing  aaDitary  r^ulatioas. 
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The  influence  of  tbe  seaaonB  is  not  nearlj  so  imporlant  aa  wa8  formerly 
believed  to  be  the  caae. 

Babiee  sometimea  manifeatB  itself  iu  an  epizodtic  form ;  sucb  was  the 
oase  at  Perou  in  1803,  where  the  ravagea  caused  hj  rabies  are  to  tbis  daj 
mentioned  witb  borror. 

Some  countries,  for  exampLe  Australia,  enjoj  almoet  complete  immunitf 
from  nibies, — tbaaka,  do  doubt,  to  tbe  vigilant  inspection  of  vsasels  on  aniv^ 
ut  porlB.  Other  islands  hitherto  imulune  bave  aufiered  from  tbe  pest,  owiiig 
to  tbe  admisBian  of  owDerlea9  dogs ;  for  eiample,  Mauritiua  iu  18i:i,  MaJta 
iu  1847,  and  Aladeira  in  1892. 

Babies  iu  man  being  alway8  contracted  from  animals,  the  etioIogy  of 
the  couditioa  in  animals  must  therefore  first  be  considered. 

Ali  mammalia  are  liable  to  rabies,  the  differeut  speciea  differiug  in 
regard  to  degree,  frequenpy,  and  Beverity.  Bomestic  animals,  on  accouBt  of 
tbe  life  they  lead,  are  moet  susceptible ;  rabies  appears  most  frequentl7  in 
dc^,  cats  more  rarelv  suffer.  Amoug  tbe  wild  camivora  tbe  woif  is 
frequeatLy  attacked,  fuao  tbe  fox,  byena,  and  jackal.  Oxen  sre  the  most 
susceptible  of  tbe  herbivora ;  nezt  in  order  come  ^eep,  goats,  and  borsee. 
Babies  in  pigs  is  not  so  common.  It  ia  doubtful  wbetber  birds  can  be 
attaclied  by  rabies. 

Id  ali  the  different  animal  apecies  nmles  Bufier  from  rabies  more 
frequently  tban  femolea  Le  Blance  makes  the  proportion  fouiteen  to  one 
in  tbe  canine  races. 

It  is  now  comparatiTely  eaay  to  estimate  tbe  estent  of  rabies  in  inan, 
thanka  to  tbe  accurate  statistics  of  tbe  1'aateur  Institute.  In  France,  from 
1800  to  1900  individuals  are  yearly  bitten  by  animals  and  undei^o  the 
Pasteor  treatment.  One  tbouaand,  at  least,  have  been  bitten  bj  oertified 
rabic  dogs.  Tbe  greater  uumber  of  tbe  cases  of  bitea  from  rabic  dc^  oocur 
in  the  department  of  the  Seine,  wbere  there  are  at  least  forty-8even 
individuals  bitten  to  each  100,000  of  tbe  population. 

Men,  as  a  rule,  are  more  frequeDtly  and  Beverely  bitten  than  women ; 
cbildren  do  not  suffer  so  often  as  adults.  Tbese  ^ts  are  due  probably  to 
the  difierent  modes  of  life,  clothing,  etc. 

The  bitee  of  rabic  animals  ouly  communicate  rabiea  in  about  a  tbird  of 
the  cases  in  animals,  and  the  same  may  probably  hold  good  as  regarda 
man.  Aa  it  is  impossible  to  reckon  ali  bites,  this  ia  difiioult  to  state 
quite  a<icurately ;  the  proportion,  roughly  speaking,  may  be  takeu  as  aistees 
to  nineteen  cases  of  rabies  agaisst  100  bitee. 

Ali  bites  are  not  equally  venomous  Wolf  bites  more  frequently  com- 
municate rabiea  than  dt^  bites,  not  because  tbe  poison  is  more  virulent  in 
the  wolf,  but  because  he  bites  deeper  and  more  tban  onoe.  Tbe  bites  of 
herbivoroua  animals  are  not  deep — they  tear  ralber  than  bite — and  aie 
therefore  less  serioue. 

Bites  on  esposed  flesh  are  naturallj  moat  serious  If  tbe  clotbes  inter- 
vene  tbe  aaliva  may  be  partially  wiped  off  the  teeth  in  passing  through  to 
the  ileab.  Bitea  on  the  face  are  the  most  Eatal,  the  mortality  ia  88  per 
100 ;  on  the  handa,  67  per  100 ;  and  on  the  lower  limbs,  21  per  100.  The 
vehicle  for  tbe  virus  ia  the  animal'a  aaliva,  and  tbe  teeth  carry  it  into  the 
fleah.  Tbe  šaliva  merely  apread  on  tbe  aurface  of  the  skin  does  not  cause 
rabies  unless  tbere  ia  a  scratch  or  wound. 

The  tbeories  of  contagion  in  the  air,  or  by  the  petspiration,  or  by  tbe 
epermatic  fluid,  are  not  credited  now ;  even  infection  by  the  blood  of  rabic 
animala  is  doubted,  as  ia  alao  infection  through  adminiatration  of  milk  or 
meat 
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Stmptoms. — I.  Period  o/  Incubation. — The  period  of  iucubation,  runniiig 
from  the  moment  of  the  bite  till  the  appearance  of  the  kiiowii  sjmptomB  of 
labies,  is  \erj  vsiiable.  The  aocients  coiiBidered  incubation  to  last  about 
forty  day8,  Beceut  atatistiea  of  Brouardel,  Proust,  Bauer,  and  Meiutrier, 
allow  approximAtel7  two  moatha  after  inoculation,  sometimes  three  months, 
and  in  very  rare  casee  as.  months. 

The  Bxtreme  limit  ia  difficult  to  lix.  Bouley  bas  seen  cases  of  incuba- 
tion Usting  oni;  aeven  da^a.  De  Beurmenn  Valentin  bad  caaea  running 
OD  &om  aixteen  to  eightoen  montha.  Chautemem  kDew  a  caae  of  a  patient 
who  had  been  treated  with  preventive  vaccine,  wberfl  the  incubation 
laated  twenty-aeven  months.  Certain  conditione  tend  to  alter  the  periode 
of  incubation.  It  is  shorter  if  there  are  man;  bites,  and  if  the 
faoe  is  bitten  probably  fortj-eight  dayB  instead  of  Bixty-nine  dajs. 
Incubation  ia  generali;  shorter  in  the  čase  of  chUdren,  owing  to  their  faces 
very  often  beiog  bitten  ;  fifty-8even  dayB  ia  the  aversge  under  twenty  years 
of  ^e,  and  8isty-eight  day8  above  that  age. 

AH  ercessea,  over-eating  or  driuking,  are  said  to  haaten  the  attacks,  but 
thiB  ia  a  doubtful  asaertioD.  Ali  doctora  agree  in  trying  to  discover  during 
thie  period  of  incubation  premonitory  symptoms  of  the  approaching  rabiea. 
Some  have  tbougbt  that  the  acar  bas  a  special  aspeot,  it  cioatrises  8]owly, 
and  the  wound  remains  BWollen. 

An  early  theory  vas  that  a  little  worm  grew  under  the  tongues  of 
dogs,  and  this  brought  on  rabies.  At  a  lat«r  period  doctors  thought  they 
discovered  under  the  tongue  of  the  bitten  perBon  certain  vesicles  or 
lesioos  whicb  were  an  undoubted  test  of  rabies.  Needlees  to  say,  such 
theories  have  no  foundation  in  fact. 

The  only  symptoma  worthy  of  notice  are  functional  ^mptoms  nhich 
often  appear,  such  as  formication,  paina  startiug  from  the  wound  and  riaing 
to  the  head  and  heart,  cold  ehiverings  of  tbe  wounded  limb,  with  auEesthesia 
and  hypene8the^,  local  paralysiB,  fibriliary  treniors,  etc. 

■VVhen  it  is  known  tbat  the  hydrophobic  virus  is  purauing  its  course 
through  the  nerves  theae  phenomena  are  accounted  for,  and  the  patient 
should  then  undergo  very  rigorous  treatment. 

II.  Prodromic  Period. — Tbe  prodromic  period  ia  oharacterised  by  mental 
and  bulbar  disorders.  A  pBychic  depreesion  comes  on  witb  extreme 
melancholia.  Tbe  patient  aeeka  to  be  alone,  and  is  haunted  by  fear  of  the 
dreaded  malady,  and  disturbed  by  nightmares  and  inaomnia.  He  BufiTera 
&om  general  debility,  and  sbuns  his  ordinary  routine  of  lile ;  cephalalgia 
and  neuralgia  in  the  aeat  of  the  wound  are  sometimea  present.  Many  persons 
declare  tbey  aee  apparitiona  that  urge  them  to  commit  auicide.  During 
thie  phase  there  is  no  excitement  or  extraordinary  quickening  of  tbe  aenses, 
or  desire  for  inordinate  movement.  Later,  the  breatbing  is  disturbed  and 
incessantl;  interrupted  by  deep  sigha,  whioh  contract  the  diaphragm  to  its 
utmoat  limit ;  the  other  respirator;  muscles  come  into  p1ay,  and  tbe  aufferer 
experienceB  a  aenaation  of  prsecordial  agony  and  tboracic  conatriction  or 
apaam ;  the  ahoulders  are  puahed  up.  The  duration  of  tbe  phase  is  difBcult 
to  determine,  sometimes  it  may  last  only  two  or  three  days,  somettmes  several 
week6,  e8pecially  if  there  bas  been  a  complication  of  oervous  disorders  at 
the  period  of  incubation. 

IIL  Period  of  Ezcittment  or  HydrophoUa. — This  period  is  characterised 
by  excesBive  irritabilit;  tbroughout  the  wbole  nervbus  8yetem,  apeeiall; 
the  region  of  the  medulla.  Exa^eration  of  the  reflexes  e^plains  the 
ocourrenc«  of  tbe  spasma,  the  most  characteristic  of  ali  being  tbe  hydrophobic 
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The  breathiog  is  interrupted  bj  beav;  sigha  and  apoams  as  if  one  had 
Buddenl;  been  plunged  into  a  cold  bath.  Cardiac  oppresaion  and  dy«pnaea 
develop  rapidly.  Spasms  in  the  phaijiu  and  laiyox  cause  speci&l 
difficulty  in  deglutition  and  are  the  trne  hydrophobia.  WheQ  the  patient 
deaires  to  drink,  the  moment  he  raiaes  the  glasa  to  bis  lips  hia  face  is 
conrulaed,  bis  eyes  Gxed,  hia  bodj  trembles,  and  it  is  impossible  for  bim 
to  8wallow  one  drop  of  Uquid.  After  resting  a  little,  being  stili  tonnented 
witb  thirst,  he  agaia  triea  to  drink ;  the  same  phenomena  recur,  and  be  cannot 
quencb  hia  thirat.  The  mere  sight  of  watet  or  sound  of  liquid  pouied  into 
a  glass,  the  mere  thinking  of  it,  or  even  trjing  to  8walIow  solids,  bringa  on 
the  spasms.  Occasionally  certain  tbinga  are  tolerated,  sncb  as  lumps  of  ice, 
and  possibly  the  auOerer  may  be  able  to  drink  in  the  dark.  Ali  the  redexee 
of  the  skin,  tendons,  and  oculo-pupillaries  are  exaggerated ;  the  trembling  of 
the  muBcles  excites  myodemia. 

Any  afferent  etimulant,  i.e.  a  sound,  a  breath  of  air,  etc.,  on  the  sur£ace 
of  the  skin  inducea  convulsions  and  spasmodic  breathing.  The  e^es 
are  wildl7  brigbt,  the  pupils  from  tirne  to  tirne  either  abnormallj  dilated 
or  contracted.  Brigbt  light  aeems  to  rouae  the  patient  to  paroxyBms  of 
furj ;  he  ahuns  it,  and  se^a  to  hide  in  the  dark. 

The  seoses  of  hearing  and  smeli  are  abnormall;  qmckened,  some  smells 
bring  OD  acute  spaams,  and  the  patient  suSers  from  ballucinations  of  sight 
aad  bearing.  These  coDvulsions  increase  in  frequency  and  intenaitj,  and 
develop  tbe  real  h^dropbobic  apasm.  At  times  tbe  spasms  are  convulaive ; 
at  timea  acute  mania  is  dereloped.  Tbe  precardiac  agitation  increases; 
tbe  patient  appears  on  the  point  of  auffocation ;  his  bodj  guivers  with 
abocks,  as  in  an  epileptic  fit,  or  becomes  rigid,  aa  in  tetanua.  The  attacks 
may  at  first  be  ahort  and  at  intervals;  thej  gradually  Increase  in 
duratiou  and  fiequency,  lasting  from  fifteen  to  twenty  minutea.  The 
patient  is  frequeDtly  attacked  oj  frenzies  of  passion ;  he  screanis  and 
Hings  himself  about,  biting  and  tearing  the  badclothes,  aod  knocking 
bimself  againat  the  walL  The  voice  becomes  hoarae  and  he  utters  a 
barking  aound,  the  eye8  roll,  the  šaliva  drihbles  from  the  moutb;  his 
aapect  is  most  alarming.  In  apite  of  theae  paroxy8ms  the  unbappy 
sufferer  Tainly  tries  to  avoid  biting  those  near  Mm,  he  dreads  hurting 
any  ona 

Gonaciousness  retums  during  the  intervals  between  the  attacks,  and 
tbe  patient  ia  overwhelmed  with  intenae  grief  and  melancholj,  wbich 
preaents  a  atriking  contraat  to  his  former  mad  fur^.  He  rarely  aleeps, 
starta  up  dreaming,  tbe  mouth  hangs  open,  the  šaliva  cannot  be  8waUowed; 
feariug  to  injuie  his  attendanta,  the  patient  begs  tbem  to  put  him  out 
of  his  miaery  and  end  bis  life.  The  face  and  limbs  are  bathed  in  sweat, 
there  ia  obstinate  constipation,  often  vomiting  of  bile  and  blood.  The  urine 
is  seldom  passed,  and  is  found  to  coutain  sugar  and  albumin.  Samson 
and  Chippingdale  have  observed  beemoglobiuuria  and  aglobulia.  Genital 
diaordera  frequentl7  supervene;  tbe  suSerer  has  emiaaions  accompanied 
with  great  pain,  and  forcing  criea  of  agonj. 

Fever  increases  as  the  prodromatic  phase  progreases ;  it  abates  Bligbtl7 
in  the  momings.  Aa  deatb  approacbes  the  temperature  riaea  very  high,  as 
much  aa  43°.     Even  after  deatb  it  may  stili  continue  high. 

Tbe  pulse  is  rapid  and  iuternuttent. 

Death  nia7  result  from  asphjzia  during  tbe  oourse  of  such  an  attack. 

Tbe  period  of  excitement  nia7  last  one  or  two  da7a ;  death  inTariabl7 
results  from  a9ph7xia  or  87ncope. 

IV.  PaTalytic  Period. — Thia  period  onl7  laata  a  few  hours.     The  safTerer 
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loBea  ali  ooDsoioasDeee  and  falls  iuto  a  etate  of  ooUapse.  In  very  rare  caaea 
conBciousnesa  may  retum  at  the  point  of  death. 

FoBMa — The  ordinary  form  of  rabies  is  characterised  by  a  complete 
disoi^nisation  of  tbe  whole  nervous  HjBtem.  More  TaTely  the  furious  and 
preliminar^  Btages  are  abaent  and  the  rabiee  ia  manifeated  b;  paraljsis 
irom  the  outset ;  tbe  paralTeis  appears,  aocompanied  witb  acute  looal  paina, 
menlal  depreagion,  and  oihei  sensorj  tjoubles.  The  sufferer  moves  the 
bitten  limb  with  difficulty,  there  is  paresia  with  loea  of  co-ordinatioo 
preaent;  and  later  the  paral^sis  becomea  total.  At  firat  limited  to  a 
monopl^pa  or  paraplegia,  it  eztends,  accompanied  by  severe  pain,  to 
other  regiona  of  the  body ;  tongue,  face,  eyeB,  bladder,  rectum,  and  intestinal 
muscles  are  ali  paralysed,  and  there  ia  conatipatlon  and  retention  of  urine. 
LaBtly,  though  not  inTariably,  the  ribal  centree  in  the  meduUa  are  affectad, 
breathing  disordera  aet  in,  and  with  them  true  hydrophobia.  The  paralyBis 
uauaUy  comrnencea  in  the  bitten  limb;  occasionally  it  may  begin  in  the 
opposite  aida  The  paraIyBiB  comes  on  at  a  late  atage  after  the  usuat 
aymptom8  have  set  ia. 

f'inally,  wbere  aubjeots  bave  been  inoculated  with  FaBteur'a  vaoclne 
rabies  appeara  in  a  more  modified  d^^ree,  limited  to  the  prodromio  phe- 
nomena,  as  obaerved  by  Chautemann,  Eoux,  and  laveran.  Babiee  doea  not 
aeem  to  depend  on  the  kind  of  bite.  Gamaleia  contenda,  howerer,  that 
the  worat  bites  bring  on  p&ralytio  rabiea ;  on  the  other  hand,  Di  Veatea 
and  Zagari  maintain  that  ordinary  rabies  reaults  from  bites  on  the 
head,  and  paralytic  rabies  or  "dumb  rabiea"  from  bites  on  the  lower 
limba. 

Animal  Jtabies. — Ali  the  animal  apecies  auSer  from  the  two  forma  of 
human  rabiea,  aamely,  hydrophobia  and  dumb  rabies. 

With  doga  furioua  rabies  is  the  most  common,  and  eshibits  itself  in 
much  the  same  way  as  in  the  human  race.  Depreaaion,  depraved  appetite, 
hallucinations,  fear  of  water,  changed  bark,  dysph^a  without  hydrophobia, 
and  fever.  Fte8ently  the  animal  ia  aeized  with  a  frenzied  restleaaneae,  a 
determiuation  to  bite  any  thing  or  person  he  meeta.  Beath  followB  para- 
lytic  coUapse. 

Dumb  rabies  is  exhibited  by  a  alow  paraly8i8  whioh  first  centres  io  the 
muaoles  of  the  jaw.     Deatb  resulta  in  three  or  four  day8. 

Pbogkesb — DcKATiON — Teemination — PEOGNoais. — The  courae  taken 
by  rabiea  is  prc^resalve,  rapid,  and  fataL  The  bulbar  phenomena  preoede 
the    cortical    phenomena;    the    rabic    virus    niaiDly    attacks    the    nerve 


The  duration  is  difBcult  to  determine  on  account  of  variability  in  the 

Erodromic  period ;  but  from  the  firat  Bymptom8  to  the  development  of  trne 
ydrophobia  the  courae  ia  rapid,  and  death  takes  place  in  thiee  or  four  dayB, 
in  some  cases  even  on  the  fiiat  day.  Faraly8is  ia  slover,  though  not  lesa 
fatal,  death  ensuing  oo  the  seventb  or  eighth  day. 

Babies  ia  almoat  alwaya  fatal,  and  death  is  dne  to  a6phyxia  or  ayncope. 
Death  may  also  reault  from  traumatism  or  auicide  during  tbe  &enzied 
period.  Veterinary  surgeons  have  recorded  coaea  of  recovery  from  rabies 
in  animals;  pos8ibIy  these  were  mild  cases  of  slight  inoculation  on  an 
anterior  part  (Haggea).  Laveran,  Itoux,  and  Chantemease  have  recorded 
cases  of  rabies  b^ng  cured  when  the  patient  underweQt  treatment  at 
the  Pasteur  Institute.  Novi  and  Poppi  knew  a  caae  of  a  patient  BuBering 
from  rabies,  who  by  the  twentieth  day  of  tbe  cnrative  treatment  waa 
almoat  cuied.  It  is  thus  evident  that  rabies  is  not  nece8Barily  abaolutely 
lataL 
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DuGNOsis. — The  dii^oeiB  of  huuiaa  rabies  as  a  rule  in  simple,  though 
there  are  certain  diBsaaes  wluch  niay  aiuiulate  labies. 

The  imaginan/  kydrophobia  of  a  bittfln  peraon  ia  eicited  bj  suggestioa 
in  a  neurotic  subject.  If  the  patient  has  some  knowledge  of  tbe  sjmptoms 
of  humaD  rabies  the  diaeiioslB  may  be  diSicult.  The  patient  maj  also 
imitate  canine  rabiea  If  it  can  be  proved  that  tbe  suapected  dog 
was  not  mfid,  it  maj  be  vreli  to  aasume,  in  the  absence  of  s  period  of 
incubation,  that  tbe  sTmptoms  are  meiely  hjsteric&l  stigmata,  eimulating 
rabies. 

Tetanua  has  a  mucb  sborter  period  of  incubation,  is  alwayB  accompaoied 
hj  coDtraotioDs,  especiallj  a  persistent  trismus,  but  it  never  develops  into 
leal  hydrophobia. 

Certain  potaoTis,  sach  as  stiamonium  and  belladonna,  exbibit  some 
sjmptoms  akin  to  rahies. 

Iq  ddirium  tremens,  hallucinations  and  delirium  uaher  in  the  attack, 
whereaB  in  rabies,  spasms  and  respiratorj  disorders  piedomiuate  Crom 
the  ontset. 

PaTalytic  rabies  is  a  form  of  acute  paraljsis,  whoee  etiologj  is  the  ODly 
guide  to  its  eorrect  diagnoeis. 

It  is  generallj  a  simple  matter  to  recognise  human  rabies;  it  is  a 
more  difficult  task  to  foreaee  and  determine  rabies  in  the  dog,  but  thia 
is  a  matter  of  the  gravest  importance ;  and  this  diagnosis  ie  absolutelj 
Dece88ai7  in  order  to  ju^e  of  the  courae  to  be  puisued  in  treating  the 
bitten  man  ot  animaL 

Babiea  ia  not  a1ways  eaay  to  recognise  in  the  living  animaL  It  ia 
Decessary  to  shut  up  the  suspected  dog  and  keep  him  under  vigilant  observa- 
tion  for  at  least  forty-eight  hours.  By  killing  the  dog  too  soon  the  risk  Js 
run  of  not  ohtaining  from  the  autop8y  dafinite  or  sutisfactoTj  indicatiODS  of 
the  disease. 

In  cases  wbere  the  presumptiou  of  rahies  justifies  it,  the  animal  muat  be 
slaughtered,  and  a  diagnoeis  made  by  a  post-mortem  examiDalion.  Tbe 
same  examination  sbould  be  made  by  tbe  veterinary  sui^eoD,  even  if  the 
animal  bas  been  slaugblered  before  be  sees  it. 

Tbe  presence  of  forcign  substances  in  the  atomach  and  intestines,  the 
abseuce  of  food  in  the  alimentarj  canal,  dryneBs  of  and  accretions  on  the 
mucous  membrane,  the  presence  of  glycosuna,  are  indications  of  the  disease, 
but  not  conclusive  ones. 

The  histological  examination  of  the  oerve  centres  fumish  stili  more 
convineing  proofs.  Babča  studied  a  portioc  of  the  medulla  of  a  dog,  and 
searcbed  for  the  rabic  nodules  (eee  p.  285)  formed  on  tbe  nerve  tissues  and 
Burrounded  by  areaa  of  small  celi  infiltratioD.  Their  presence  convinced 
bim  that  the  čase  waa  one  of  true  rabies.  Van  Gehucbten  studied  the 
ganglion  of  the  pneum<^a8tric  nerve,  and  asserted  that  in  rabio  auimals 
there  were  speciGc  alteratiouB  of  the  nerve  cells.  Piliet  and  Vallet  admit 
that  the  lesions  described  by  Vau  Gebuchten  are  peculiar  to  rahiee, 
but  they  appertain  to  an  advanced  etage  of  the  disease,  and  are 
never  found  in  the  animals  slaughtered  in  the  early  stages  of  the 
disease.  Marinisco  considers  that  the  nerve  lesions  noted  hy  Bab^ 
and  Van  Gebuchten  are  unreliahle  Bymptonis,  being  neither  specific  nor 
invariable. 

To  obtain  a  eorrect  diagnosis,  we  must  have  recourse  to  bacteriological 
proof,  a  portion  of  the  medulla  of  the  suspected  animal  being  aaeptically  in- 
oculated  into  tbe  eye  of  several  susceptible  animals,  such  as  d<^  or  rabbits. 
I7nfortUDately  thie  diagnosis  is  a  very  lengtby  procesa,  satisfactory  results 
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Beldum  being  obtained  before  thirt;  ot  fort^  dajs,  indeed  often  not  tiU 
the  Dinetieth  6a,j.  Therefoi«  peraoDs  who  bave  been  bittec  sbould  at 
OQce  be  Bent  to  the  Fasteur  loBtitnte  without  waitiiig  for  this  tardf 
resolt 

Patholouical  Anatohy.— For  &  long  tirna  the  anatomical  lesionB  of  rabies 
were  antiralf  ttnobeerved.  By  degreM  phfsicianB  began  to  deacribe  certain 
vaacalar  lesions  in  conjutiction  with  sniall  celi  infiltrations  of  the  nerve  cent  res, 
and  ia  co&Bequeace  rabies  vas  treated  as  ao  encephalic  myelitiB.  Since  1890 
bistologists  have  ubserved  various  luicroscopic  lesions,  the  exact  nature  of  vhich 
has  not  vet  been  explained. 

At  the  autops;  of  a  man  or  animal  who  )ia§  diod  of  rabies,  tbe  oerebral  and 
spinal  menioKes  are  iav&riabl^  found  to  be  greall;  congestoa  and  oedematous, 
with  hretnorraages  at  the  vein  centrea.  Th«  adjocent  nerve  tissue  presents  a 
congested  appearance,  witb  sinall  hfemorrhagic  spots.  Tliese  lesionB  are  most 
numerous  in  the  region  of  the  meduUo,  the  basal  gonglia,  spiual  cord,  and 
auterior  and  posterior  nerve  roots. 

Microscopical  eiamination  reveaU  alterations  in  the  blood-vessels ;  they  are 
Burrounded  oj  amalt  celi  intiltrstions,  which  ^ve  them  a  moniUform  appearauce. 
Theae  nodules  consiat  of  cluaters  of  round  perivsacular  celta.  Tbe  veins  appear  to 
have  undergone  &  li^aline  degeneration  (Kolesnikoff).  There  ia  also  small  celi 
iufiltration  and  a  multiplicatiou  of  the  fixed  cells,  the  transparencj  of  the 
veins  becomio^  obscurea  by  a  thrombua  or  by  the  accumulation  of  leucocytes. 
The  diseaeed  vems  are  liable  to  burst  Benedict  found  miliarv  aneurysme  ;  Schaffer 
and  Bab&  observed  capillarr  hffimorrhages.  The  nerve  coIIb  of  the  cord  and  the 
inednlla  undergo  niarked  alterations.  SchafTer  and  Foppof  studied  the  pig- 
mentary  atrophy  of  tha  celU  in  two  cases  of  human  rabies.  Bab^  Golgi,  Xagy, 
Marinisco,  etc,  describe  these  chromatic  phenomena,  chaiigea  in  the  colounng 
matter  and  in  the  protoplasmic  cells,  actual  disappearance  of  the  chromatic 
elements,  vascular  degeneration,  loss  of  the  cellular  prolongment,  and  moditication 
and  disappearance  of  the  nucleua  Bab^  foilowa  np  KolesnikolT  and  Coata  in 
describinj;  the  relations  between  the  cells ;  tells  how  they  are  invaded  by  amall 
round  cells  and  hyaline  corpuscles.  He  lays  special  stress  on  the  pericellular 
niiliary  foci,  which  he  Etylea  rabic  tubercles,  and  deems  an  invariable  accompani- 
ment  of  rabies. 

Van  Oehuchton  and  N^lis  studied  the  lesions  of  tbe  cerebro-spinal  ganglia,  which 
they  in  their  tum  conaider  apeciall;  charactoriatic  of  rabies.  Numerous  nerce 
cells  disappear,  and  are  replaced  by  clusters  of  small  round  cella  The  remain- 
ing  cells  present  various  lesions  of  the  protoplasm  and  nucleus  ;  at  times  even  the 
nerve  cells  of  the  ganglionentire1y  disappear.  These  lesions  attain  theimasimun) 
in  the  nodose  ganAlion  of  the  pneutnogastric  Polaillon  and  Nerven  had  already 
noticed  analogous  lesions  in  the  Oasserian  ganglion.  The  most  notoworthy  chang^ 
are  (accordin^  to  Schaffer)  fonnd  in  the  meduUar^  seginents  which  have  a  nerve 
connection  with  tbe  seat  of  the  bite.  In  the  whito  substance  the  axis  cylinders 
become  eniarged,  either  denuded  or  contrarinise,  surrounded  by  a  thick  veil  of 
inyeline.  The  peripheral  parts  of  the  nerve,  especially  the  nerves  of  the  bitton 
limb,  undergo  degeneration. 

A  Btud}^  of  the  lesions  of  the  other  organe  is  eaually  interesting  and  characteristic. 
Fharyngitis,  congestion  of  tbe  Balivary  ^lanas,  gastric  congestion,  hepatic  con- 
gestion,  eto.,  are  aH  noticeable.  An  examination  of  the  stomach  provea  of  nse  in 
aogs:  the  presence  of  unusual  objects  in  the  viscera,  of  whatover  kind,  is  moat 
essential  in  a  retrospective  diagnoaia  of  rabies. 

The  bronchial  niucous  membrane  and  the  lungs  are  congested,  the  kidneyB  are 
often  the  seat  of  nephritis.  The  lyniphatic  glands  are  eniarged,  the  blood 
grows  diffiuent  and  dark  in  colour,  aa  it  doea  in  grave  infectiouB  levere ;  htemor- 
rhag«s  occur  in  tbe  different  organa 

Bactebioloot. —  Bieptrimental  Sabia. — The  ezperimental  Btudj  of 
labiea  has  beeo  moat  ezhaustivel^  ioTeatigated  by  Paateui  and  hia  študenta. 
Though  it  Ib  atill  imposaible  to  atate  definitely  the  precise  natiire  of  the 
rabio  virus,  their  able  reBoarcbee  huve  found  out  the  aeat  of  the  vime  ia 
the  organism,  ita  mode  of  introductioo  and  propagation,  and  the  best 
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means  by  wliich  its  viruleot  activity  maj  be  modified.  Thia  atud^  brings 
U8  to  the  practical  application  of  tJie  Paeteur  vaccine. 

Seai  of  the  Virus  in  the  Organism. — It  wa8  long  suppoaed  that  the 
aaliva  of  rabic  dogs  and  human  beings  wa8  virulent,  and  Gnioner  and 
Salm  Keiferschidt  m  1813  furnisbed  proofa  of  thiB.  >fovard  and  Bous  later 
have  proved  that  this  is  onl^  Buppoaition,  and  Bhow  that  virus  in  the  šaliva 
18  capriciouB  and  vaiiable,  and  greatl^  dependa  on  the  point  of  inooulation. 
In  the  čase  of  a  dog  inoculated  in  the  eye,  the  šaliva  became  virulent  thrM 
days  hefore  the  appearance  of  the  nervoua  phenomena,  and  in  a  dog  inocu- 
lated in  the  neck  the  virus  became  virulent  thirty  hours  be/ore  the  animal 
developed  rabic  STmptoms.  The  virulence  of  the  šaliva  does  not  proceed 
from  a  dilutiou  with  the  bronchial  mucus  as  V.  Bert  believed,  The 
ezperiments  of  Hartwig,  Galtiei,  and  Bardach  are  proof  that  the  Balivary 
glands  themselves  oontain  the  virus.  Galtier,  Breschet,  Kenault,  P.  Bert, 
etc,  ali  BLgree  that  the  virua  does  not  ezist  in  the  blood,  the  Ijrmph,  or  the 
muBcular  tissue.  Id  rare  cases  the  milk  haa  been  found  to  be  infected 
(Fenoncito,  Carita,  and  Nocard).  The  poiaon  also  maj  occasionally  infect 
the  glands  and  various  secretions  of  the  bodj,  e.g.  paocreatic  fluid,  spermatic 
fluid,  urine,  etc, 

The  nervous  sjstem  contains  the  virua  with  marked  and  unfailing 
certaiaty.  It  is  alwa;B  found  in  the  medulla,  in  the  spinal  cord  and 
brain.  The  whito  substance  contains  an  eguallj  virulent  virus  as  the  grej 
substanca  Paateur  proved  that  for  the  purpoae  of  inoculation  the  meduUa, 
treated  asepticallf,  may  be  used  as  a  far  more  reliahle  inoculaut  than  the 
šaliva.  The  virus  is  also  found  in  the  peripheral  nerves,  but  not  so 
invariably  (Rouz). 

Modijkationt  ofthe  Vimt  hy  PKyticai,  Chemical,  and  ItuAogical  Agmli.— In  the 
cadaver  the  rabic  virus  has  been  found  to  resist  putrefactiou  for  fortv-five  to  fif tf 
davB  (Oaltier).    Its  virulence  progreBsivelf  diminiehes  (Rusgo,  Travali,  and  Br&n- 

Roux  recominends  gljcerine  as  the  best  agent  in  which  to  preserve  the  rabic 
medulla  ;  the  bulb  maf  be  kept  in  glycerine  for  four  iveeks  wiuiout  anf  senstbie 
diminution  of  its  virulence. 

Heat  has  a  powerful  effect  on  the  rabic  virus,  which  is  rapidlv  destroved  at  60° 
{Roux),  in  one  hour  at  90°,  and  in  tweDty-four  hours  at  4&°  (Celti),  Cold,  on  the 
other  hand,  bas  little  ur  no  effect ;  the  medulla  of  a  rabic  rabbit  preserved  ite 
virulence  for  ten  months  kept  at  a  temperature  of  10°  to  S?"  {Celli).  The  freezing 
of  7"  to  8°  atmosphere  have  no  effect.  The  oction  of  light  can  destro^  tlie  virus  in 
forty  hours  at  37°  (Uelli). 

Antiaeptics  quickly  deatroy  the  virus  (Celli). 

Fasteur  makea  use  of  the  combined  action  of  the  air,  of  desiccation,  and 
of  light  in  diminishing  the  atrength  und  ultimately  destroying  the  virus,  and 
also  in  obtaining  epinal  cords  possessing  vBrying  degrees  of  virulence.  The 
spinal  cord  of  a  raboit  esposed  to  a  drying  air  at  33°  loses  its  virulence  in  Bix 
daya 

The  activity  of  the  rabic  virua  may  be  modified  at  will  by  its  passage  through 
several  animala.  The  virus  of  dogs,  who8e  mode  of  esistenoe  has  already  in- 
oculated them  with  "  the  virua  oi  the  streets,"  is  leaa  deadiy.  The  virus  from 
oneof  them  inoculated  under  the  dura  mater  wtll  give  rabies  after  an  incubation 
of  Gf ty  days. 


Aq  increase  of  tiie  virulence  is  obtained  bv  successive  passages  through  rabbita, 
the  inoculation  each  tirne  being  niade  from  the  medulla  of  the  Tast  rabbit  At  the 
l.llrd  paasage  the  duration  of  the  incubation  is  seven  daya  ;  at  the  176th  it  ia  six 
days  (Fasteur).  The  "  virus  of  paasage  "  is  a  "  fixed  virua"  It  retains  ita  atrength  in 
passiuK  through  a  dog,  and  always  kills  the  rabbit  with  the  same  incubation  period. 
The  rabbit  ia  thua  a  reactive  agent  on  account  of  tbe  purity  and  atrength  of  the 
rabiea,  vhich  in  its  čase  asaumes  the  paralytic  form,  the  paraiyBiB  commencing  in 


the  posterior  parts,  and  is  prece<!ed  by  increaaed  rapiditj  of  breathing,  by  polv- 
uria,  a  loaa  of  weight,  and  riae  of  temperature.    The    fixed  virus"  is  more  rapidlj 
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obtafned  by  passase  through  voung  anitnals  (Hog^is).  Aa  at.t«ntiation  of 
virulence  ia  obtaiDeu  by  passage  Uirough  the  monkev. 

Inoeulation  vrith  Vtiti«.— Ali  parts  are  not  equany  Eavourable  for  iDOCulation. 
Tbe  surest  and  most  rapid  entrance  is  inoculation  in  the  seventh  nerve  ;  its  results 
never  fail.  Paateur  bas  atao  trephined  tbe  craniuni  and  inject«d  tbe  virulent 
liquirl  under  the  dura  mater  with  equal  success. 

The  same  holds  good  of  inoculation  into  tbe  Bubcutaneous  lesser  nervea,  hy 
tempering  a  soction  witli  one  drop  of  virus  (Di  Veetea  and  Zagari). 

filtra  muBcular  inoculation  bas  niucb  the  same  measure  of  succesa  (Uelman). 

Inoculation  by  scarification  of  tlie  skin  succeeds  only  in  one-third  of  the  čase«, 
and  haa  besides  a  ver;  variable  iiicul>atioi>.  It  is  oni;  resorted  to  if  the  virus  ie 
impure. 

Inoculation  of  the  subcuianeous  cellular  tissue  of  the  serous  or  niucous  mem- 
branea  cannot  be  relied  upon.  Bardach  and  Nocard  are  very  doubtful  whethei' 
injections  of  rabic  spinal  cords  into  the  mncous  merobranes  of  animals  is  efiective. 
GaltieraUo  obtained  very  doubtful  resulta  (rom  painting  the  mucous  membranewith 
virus,  so  mucb  depends  on  the  condition  of  tbe  mucus.  Inoculation  into  the  blood 
results,  according  to  circumstances,  in  either  rabies  or  protective  vaccination.  In 
treating  dogs,  an  injection  of  rabic  aaliva  onlj  iiifects  them  with  rabies  uncertainl;, 
wbereas  tbe  injection  of  an  emulsion  of  the  medulla  alwa^s  ■'esults  in  rabies  (Itoui). 
With  regard  to  ruminsnts  Galtier  assert«  that  venous  inoculation  is  vaccinative, 
not  infectant. 

Intra-uteiine  transmission  of  rabies  is  made  hy  the  blood-vessels ;  Perroncito, 
Catita,  and  Caniillac  and  Uibier  ali  agree  as  to  this  fact. 

J/(m/«  o/  1'rojiatiatiim  in  l/ie  Organiim. — Jaccoud  bad  alread;  Murmised  that  the 
rabic  virus  is  prupagated  tlirougli  the  nerves.  £!xperiments  by  Di  Vestea  and 
Zagari  have  proved  tnat  after  inoculation  under  the  dura  mater  of  the  brain  the 
tOKinas  first  appear  in  the  medulla,  proceeding  thence  to  tbe  lumbar  erilargement. 
Agaiii,  if  the  Kciatic  nerve  is  inoculated,  the  lumbar  enlargement  becomes 
virulent  betore  the  medulla.    laatly,  if  the  nerve  is  eicised  beIow  the  inoculated 

nint,  and  the  peri))heric  end  cautensed,  tbe  infection  is  either  abortive  or  checked 
*  the  tirne.  Id  the  same  manner  if,  after  inoculation  of  the  sciatic  nerve,  the 
spinal  cord  is  divided  below  the  origin  of  the  nerve,  aH  the  inferior  segmenta  of 
the  cord  and  the  nerves  which  have  been  di>ided  becoroe  virulent,  but  the 
euperior  segment  remains  normal. 

These  facts  have  been  confirmed  by  the  enperiments  of  Boux,  who  has  found 
that  only  the  nerves  nearest  the  bite  are  virulent. 

This  accounta  for  the  gravity  and  rapidit;  of  the  virulence  when  the  bites  are 
on  the  face,  a  region  full  of  nerves,  and  nearer  the  medulla  tban  the  limbs. 

Aa  fornierly  nientioned,  the  virus  roaj  aiso  be  transmitted  tlirough  tbe  blood- 
vessels  into  the  body. 

Nature  of  the  ViTUg. — The  sctive  agent  of  rabic  infection  ia  most 
probably  a  Uving  organism.  The  progress  of  the  disease,  its  inocukbilitf , 
the  reeiBtance  of  the  virus  to  phjsical  and  chemical  agents,  ali  point  to 
microbee  aa  tha  causal  agent  (Roui).  Tbe  loes  of  virulence  in  filtered 
liguide,  although  they  can  be  preserred  and  propagated  by  the  filter, 
betrays  the  presence  of  microbes,  althougli  the  particular  microbe  has  not 
yet  been  isolated. 

Immunitatuin. — In  1881  Paateur,  in  the  oourae  of  hia  reeearchea, 
ascertained  that  certain  dogs  inoculated  with  non-fatal  rabic  virus  were 
thua  vaccinated  agaiast  aubsequent  inoculations.  His  aim  theu  wa8  to 
procure  thia  iminunisation  or  vacciuatioD  by  every  efibrt  in  hia  power. 

By  passage  of  the  riinia  a  certain  number  of  times  through  monkey8, 
Paateur  in  1884  was  able  to  obtain  a  virus  of  diminished  virulence.  Pro- 
gressive  inoculations  of  this  weakened  vinta  waa  found  to  inununiae  doga 
^aiust  the  fired  virus,  inoculated  by  trephiniDg. 

The  followiiig  year  Paateur  and  hie  colleaguea,  Chamberland  and  Boux, 
discovered  a  new  method  of  attenuating  the  virua  by  desiccation,  more 
uafailingly  certain  than  the  other  in  its  reeulta;  thia  method  is  stili  in 
Togne. 
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Subcutaneous  injections  ot  proKrassive  Tirue  imrnutiise  the  dog  agunst 
the  fiied  virua,  even  if  a  virulent  inoculation  precedes  the  vacoin&l 
inooulation.  Theae  attenuated  viri  are  obtained  by  Buapending  the  rabic 
spinal  cord  of  rabbite  in  a  flask  containing  potaeh,  kept  ia  a  temperature  of 
23°.  67  the  Bixth  day  the  cord  bas  loet  ali  virulence.  To  ptepare  the 
cord  for  use,  a  piece  3  millimetrea  long  is  dissolved  in  1  ceatimetre  cube  of 
Bterilised  bouillon. 

The  virus  can  also  be  atteDuated  bj  diluting  an  emulsion  of  rabio 
tissue  in  saline  solution  (Hog^ea).  Babes  dilutes  the  cord  tissue  in  tbe 
serum  of  an  immunised  dog.  Tbeee  viri  are  u8ually  inoculated  under  the 
skin ;  Galtier  also  afRrms  tbat  ruminante  maj  be  inoculated  by  the  blood- 
vesselfi,  but  thifi  procees  is  not  infallible.  Immunit;  may  be  obtained  very 
8peedily.  Thus  it  is  poosible  to  inoculate  dogs,  and  in  eighteen  houra  thej 
can  resist  inoculation  of  the  fixed  virus  under  the  dura  mater.  Ordinarilj, 
immunity  cannot  be  obtained  before  tbe  tenth  daj. 

Immunitj  renders  the  subjects  capable  of  sustaining  coDsiderable  doeea 
of  virus  by  inoculation.  An  operator  has  been  able  witbout  difBcult^  to  effect 
209  iooculations  in  Bix  months. 

The  immuaitj  lasta  one  year  in  21  casee  out  of  100  doge  bo  treated ; 
two  jears,  33  per  100 ;  five  yeai8  or  more  with  others  (Paateur). 

The  production  of  tbis  immunised  medium  is  not  easily  explained. 
Desiccation  does  not  eeem  to  flct  altogether  as  a  diminisher  of  ^e  virulenc« 
of  the  rabic  marrow,  for  in  cases  where  rabbits  have  died  from  inoculation 
m.th  the  dried  marrov  their  medulla  stili  contains  fized  virus.  Immunitj 
is  not  tben  obtained  by  inoculation  with  attenuated  vime.  Poesibly  the 
attenuated  virus  hae  oaly  an  impoverishing  effeot  on  the  virus  containcd  in 
the  cord  (Hogjea). 

Pasteur  bas  a  theorj  that  tbe  inimunising  agent  points  to  the  presence 
of  an  aotitozin  matter  associated  with  the  rabic  microbe.  The  microbe 
keeps  its  virulence  intact  in  ali  the  desiccated  cords,  but  there  destrojs  itself 
more  quickly  than  the  vaccinal  matter. 

Vaccination  with  soluble  substances  elaborated  from  the  labic  ndcrobes 
has  also  been  tried  unBuccesBfully.  Babčs  and  Cercbez,  with  moderate 
succeas,  bave  employed  blood  of  vaccinated  animals  as  an  agent.  According 
to  Nocard  the  vaccinated  serum  destrojs  the  rabic  virus  when  it  is  in 
coutact  with  it,  but  it  does  not  succeed  in  preventing  ita  evolution. 

Tbbatment. — Prophylactic. — The  moet  effieient  prophylactic  meaaures 
for  checking  tbe  spread  of  rabies  are  sanitary  reguUtions  properly 
enforced.  It  is  essential  tbat  ali  caaes  of  known  or  suspected  rabies  be  at 
ODce  notlfied  to  the  authoritieB,  who  have  power  to  slaughter  ali  animals 
Buspected  of  having  been  bitten.  The  totel  destruction  of  ali  the  coa- 
taminated  animals  is  almost  impossible  owing  to  the  vast  number  of 
ownerless  dogs.  This  difficultj  has  been  met  and  conaiderably  modified 
in  countries  where  there  Ib  a  BufBoiently  high  dog-tax.  The  Veterinar; 
Congress  at  Vienna  in  1869  fully  recognised  this.  The  pajment  of  tbe 
taz  would  be  considerably  aided  if  ali  dogs  were  obliged  to  wear  a  tax 
medaL  Bavaria  is  a  etriking  example  of  vigilant  police  surveillance.  In 
1873  there  were  821  cases  of  rabies  In  Bavaria ;  the  numbers  fell  to  69  caaea 
in  1881,  and  6  caees  in  1884.  The  eoforcement  of  police  regnlations  bas 
banisbed  rabies  from  the  Grand  Duchy  of  Baden,  Holland,  and  Sweden. 

Curative  Measures — (1)  A/ter  Ihe  Bite. — When  local  treatment  can  be 
immediately  applied  it  must  not  be  neglected,  always  retnemberiag  that  this 
treatment  ia  very  iusufficient,  and  should  not  inspire  a  false  secunty. 

Immediatelj  after  the  bite  the  wouDd  must  be  attended  to,  fiist  by 
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tjing  a  ligature  on  tbe  limb  above  the  bitten  part,  and  tben  cauterifiiDg  Ihe 
wound  deeplj  witb  a  red-hot  iron.  If  tbe  teeth  have  not  peDettated 
befood  tbe  sound  Burface  of  the  skic  it  is  eut&cieut  to  bathe  the  infected 
parta  witb  an  antiseptic  looculation  is  alvra^s  necessary,  and  ougbt  to 
iie  done  as  soon  as  poaeible  after  tbe  bite.  Accordlcg  to  tbe  old  metbod 
tbe  treatment  laated  ten  dayB ;  an  iDoculatiou  was  made  each  daj,  com- 
meDcing  with  the  fourteenth  day'8  marrow,  and  leadiag  on  succesaivelj  to 
thu  fiftn.  At  the  preeent  tirne  tbis  metbod  is  eztensivelj  employed, 
beginning  witb  tbe  fourteenth  day'B  niarrow  and  ending  with  the  third. 
In  seriouB  cases  tbe  ditferent  degreee  of  marrow  are  used  more  r^dlj, 
arriving  on  the  third  daj  to  marrow  of  the  sixth  strengtb,  and  tbe  fourth 
daj  to  virulent  marrow,  The  duration  of  the  treatment  varies,  acoording  to 
tbe  grsvitj  of  tbe  čase,  from  fifteen  to  twenty-two  dajs.  If  anj  pain  iB  stili 
felt  at  the  seat  of  the  bite  a  fresh  eeries  of  inoculatioo  is  begun,  wbich  fre- 
quentl J  maj  check  the  development  of  rabiea  Tbe  inoculations  are  not  verj 
painful,  and  are  onij  followed  bj  a  general  looal  reaction,  sometimes  bj 
erjthema  and  itohing.  In  order  properlj  to  estimate  the  results  of  the 
inoculation  treatment  we  must  look  at  the  etatiatics  of  the  Pasteur  Institute. 
In  1896  the  number  of  persons  treated  wa8  1308,  of  whom  only  four  died. 
Tbis  gives  a  mortalitj  of  030  per  100.  Wben  tbis  mortalitj  ia  compared 
with  the  mortaUtj  of  non-tre^ted  rabies,  which  is  16  per  cent,  tbe  immense 
benetit  of  the  Pasteur  treatment  can  be  better  appreciated.  The  statistics  of 
the  Pasteur  Institutes  in  France  and  other  countries  agree  witb  tbose  of  Paria 
Keverthelesa  tbere  are  manj  criticisms  and  objections  made  to  rabic  inocu- 
lation. Indeed,  it  ia  accused  of  being  iaeOicient  and  dangerous!  Tbe 
foregoing  statistics  conclusivelj  answer  the  first  objection,  and  Vulpion  and 
Brouardel  have  replied  to  the  second.  Thej  maintaiu  and  prove  that  of 
tbe  inocuLated  cases  which  do  not  reoover  deatb  is  due  to  "  the  rabies  of  the 
streeta,"  not  to  the  "  rabies  of  the  laboratoriea,"  as  Peter  terms  it. 

(2)  After  the  Appearance  o/  Sahies, — The  Pasteur  treatment  is  ineffectual 
after  the  rabies  is  pronounced,  unless  it  happen  that  the  rabies  come  on 
during  the  course  of  the  treatment — then  tbere  maj  stili  be  hope.  Noir 
and  Poppi  have  saved  cases  of  paraljtic  rabies,  appearing  about  the 
twentietb  daj  of  treatment,  bj  subetitutiog  intravenous  injectious  for  tbe 
Bubcutancous.  Other  remedies  are  merelj  palliative.  I^ige  doses  of 
morphia,  chloral,  chloroform,  or  bromide  of  potaasium  maj  be  administered, 
to  soothe  tbe  parosjama.  The  injection  of  artificial  serum  or  continuoua 
currents  along  the  spine  maj  be  tried  with  good  effect  (Schivardi). 
Finallj,  it  is  eaaential  to  avoid  ali  ezcitement,  and  keep  the  sufierer  in  a 
darkened  room,  avoiding  light,  noise,  draughta,'  or  aujthing  Ukelj  to 
excite  his  extreme  nervoua  susceptibilitj. 

RachftiS.     See  RiCKKTS. 

Raflway  Spine.    Su  Spine. 

Ranula.     See  Tongue. 
Rape.    See  Medicine,  Fobensic. 
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(11  Local  Syn€ope     . 

i 2)  Local  Cyanosis  . 
3)  SymmetrUal  Gangrene 
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DiAflNosis 295 

Although  iuatancea  of  thia  diaease  have  been  recorded  ia  medical  litera- 
ture as  far  back  as  Schrader'8  eaae  in  1679,  it  wa8  not  until  the  year  1862 
that  the  Freoch  ph^sician,  Maurice  Ba7iiaud,  caJled  attention  to  the  group 
of  BTmptoms  wbicb  has  Bince  borne  bis  name.  like  migraine,  epUeps^,  and 
the  so-called  "  functioDal "  diBeasee,  £B3rnaud'B  dieeaee  is  a  clinical,  not  a 
pathological  entitj.  Wbilst  it  forms  a  Btriking  clinical  picture,  and  is 
doubtless  depeadent  on  some  faultj  innervation  of  tbe  vasciilar  sjetem,  yet 
no  constant  structural  changea  bave  been  found,  either  in  the  nervous  or 
vascitlar  ttasuea,  wbich  can  adequatel7  ezplain  the  profound  tnorbid  appear- 
ances  piesented  by  thia  aflfection. 

Etiologt. — Sex. — Tbe  discase  i^  conmioner  in  tbe  female  Bex,  the  pro- 
portion  (botb  in  Manro'8  180,  and  in  Ca8sirer'B  104  collected  casee)  being 
1'7  femaJea  for  every  male.  Tbe  age  of  onset,  iu  the  vaat  majority  of  cases, 
ifl  under  tbirty  year8,  the  average  of  171  caees  being  289  yeare  (Munro), 
From  tbe  Btriking  frequency  with  wbicb  young  adults  are  affected,  Baynaud 
waB  incLmed  to  apply  the  term  "juvenile  gangrene"  to  tbe  affection.  But 
no  ^e  is  exempt.  Infanoy  aod  old  age  aUke  have  been  attacked,  the 
youngest  recorded  čase  being  ttiat  of  an  infant  aged  Bix  montbs  (Friedel), 
the  oldest  that  of  a  wonian  of  Beventy-8even  yearB  (HeDry).  A  neuropcUkie 
diatheeis  aeems  to  be  tbe  most  important  predisposing  factor.  Ravnaud 
himaelf  pointed  out  that  oervous  individuals  are  chiel]y  aETected.  Dlrect 
heredity,  on  tbe  other  hand,  wbeTe  parent  and  cbild  bave  both  suffered 
from  the  dieease,  is  uncommon.  The  most  frequent  exciting  cause  is 
exposure  to  cold  and  damp,  and  sucb  patients  are  ofteu  abnormally  senaitive 
to  cold.  Tbus,  as  migbt  be  erpected,  tbe  complaint  is  commoner  in  winter 
than  in  summer,  and  occurs  more  frequently  in  people  wbose  occupations 
entail  esposure  to  cold  and  damp,  e.g.  wasberwomen.  Many  cases,  how- 
ever,  occur  iu  wbicb  no  sucli  eiciting  cause  can  be  fouud.  Fatigue,  especi- 
aUy  wben  combined  witb  expo6ure,  may  bring  on  an  attack ;  so  aiso  mdy 
mentol  skock  or  emoHon.  There  Ib  no  evidence  tbat  disorder  of  tbe  seiual 
organs  bas  any  causal  relation  to  the  complaint.  Saynaud'8  disease  may 
also  Bupervene  during  the  courae  of  other  chronic  afTectioue  such  aa  malarin, 
cougenital  ayphilis,  gout,  chlorosis,  diabetes,  and  paroxysmal  b^emt^lobin- 
uria.  A  few  caseB  have  been  recorded  in  wbicb  a  tonnc  influence  appears  to 
bave  been  at  work,  as  when  the  Bymptoms  have  developed  for  the  first  time 
during  an  attack  of  intestinal  obstruction. 

SvMPTOUS. — Summary. — The  chief  8ymptoms  are  psina,  more  or  lesa 
severe,  and  panestbeaia  of  various  aorta.  Tbey  are  not  coofined  to  the  area 
of  distribution  of  definite  nerve  trunks,  but  a^eot,  usually,  the  periphery  of 
the  limbs  (more  commonly  the  upper  extremities).  Leas  commonlj  they 
occur  in  other  situationa,  such  as  the  ears,  lipa,  nese,  etc.  The  distribution 
is  generallv  Bymmetrical.  To  tbese  8ymptoma  are  superadded  signs  of 
paroxysmal  vaao-motor  diaturbance  in  the  form  of  (1)  local paXloT\" syn- 
eope"),  or  (2)  local  cyanoBis  (" asphyxia"),  less  commoulj  redness.    After  a 
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tirne,  or  evea  in  some  cases  without  antecedent  vaBO-motor  plieDomena, 
trophic  leaions  oocur  in  the  affected  parts  moetly  of  the  nature  of  (3) 
gangrene.  Tbese  tbree  stages  of  the  dJBease  inay  occur  elther  succefiaively, 
or  the  firet  and  second  may  occur  without  the  third,  and  oonveraelj.  The 
couree  of  the  disease  is  an  intennittent  one.  Ancestheeia  and  motor 
paralysis  as  a  nile  are  absent.  During  the  intervals  between  the  paroxysmB 
there  may  eitber  be  persislent  siguB  of  fault;  vaso-motor  innerratiou,  or 
there  mav  be  no  euch  signs  or  sjmptoms.  The  disease  maj  exhsuBt  iteelf 
in  a  aingle  parozjsm,  or  manj  BuccessiTe  attacks  mar  occur. 

(1)  Locai  Syncope.  —  In  this  form  of  Bajnauda  diseose  the  affected 
parts,  usuallj  the  fiagers  (less  frequentl7  the  toes,  sometimes  the  margins 
of  the  pinnae,  the  tip  of  the  noše,  or  in  rare  cases  even  the  tip  of  the 
tongue)  Buddenlj  become  cold  to  the  touch  and  white  io  colour.  The 
d^ree  of  pallor  varies ;  it  maj  be  wax j,  taIlowj,  or  corpee-like ;  sometimes 
it  is  bluiBh-white.  What  usuallj  attracts  the  patient'8  atteation,  howeyer, 
is  not  BO  mucb  the  change  of  colour,  as  some  senfiorj  disturbance  in  the 
form  of  pain  or  parseathesia,  e.g.  numbnesa,  tingling,  feeling  of  Btiffneas,  or 
an  indeacribable  conBciousneefi  that  somethiog  unusual  is  going  on  in  the 
part  As  the  pallor  inoreases,  so  does  tbe  pain  or  pareestbesia  become  more 
intense,  and  at  this  st^e  objeotive  hlunting  of  sensation  to  touch  can  often 
be  tecogniaed.     Marked  ansesthesia  to  touch  maj  co-exist  with  severe  suh- 

Cjtive  pain.  The  power  of  movement  of  the  affected  fingera  or  toes  maj 
temporarilj  impaired.  This  is  probablj  not  a  trne  motor  palsj,  but  due  to 
defioiencj  of  afferent  impressions  causing  olumBiness  of  the  fingers.  In 
exceptioDal  caacB  slight  secreborj  phenomena  bave  been  obserred  in  the 
form  of  cold  perspiration  in  the  a^ected  parts. 

Tbe  distribution  of  tbese  phenomena  varies.  It  maj  be  uoilateral  or 
bilateraL  Sometimes  it  is  so  exactlj  sjmmetrical  that  the  identical  digits 
are  affected  in  both  hands.  The  terminal  phalanx  alone  maj  be  attaoked, 
or  tbe  condition  maj  extend  upwards  slong  two  or  more  pbakngeB,  or  maj 
even,  ia  rare  caaes,  involve  tbe  whole  band  or  foot.  The  tbumb  frequeutly 
eecapes,  tbe  other  fingers  seeming  to  be  eqaallj  liable.  One  or  more 
fingeis  maj  be  affected  at  a  time. 

Tbe  duration  of  a  paroxjsm  maj  be  momentarj  or  maj  last  for  hoilra 
Kumerous  attacks — twentj  to  thirtj  per  diem — maj  occur  in  rapid  succes- 
sioD,  or  the  parozjams  come  at  longer  intervala: — weeklj,  mootblj,  or 
perhaps  onlj  in  winteT.  The  retum  to  normal  after  an  attack  also  varies 
in  dilferent  caaes.  In  some  it  ia  audden ;  in  othera  pallor  is  followed  bj  a 
atage  of  reactiou  witb  tingUng,  buming  pains,  and  iocal  heat  and  redness. 
Or  the  condition  maj  pasa  on  to  the  second  stage — that  of  Iocal  cjanosis. 

In  its  mildeat  form  Iocal  sjncope  ia  popularlj  known  as  "  dead  finger,"  a 
condition  not  uncomnion  in  nervoua  people  and  in  otherwise  healthj  indi- 
viduaJs  on  erpoeure  to  cold,  mental  ezcitement,  etc 

In  predisposed  individuals  the  attack  often  oomes  6n  whilst  washing  the 
hands  in  the  momings,  or  while  performing  fine  digital  movementa,  auob 
as  piano-plajing  or  sening. 

As  a  rule,  during  an  attack  the  aocesBible  arteriee  of  the  limb  are  not 
peroeptiblj  altered  in  calibre,  though  ocoasionallj  the  pulse  maj  be  reduced 
in  volume.  In  a  few  casea  hffimcvlobin  haa  been  found  fiee  in  the  blood- 
plasma  of  tbe  afTected  finger  (Iocal  bEemt^lobinfemia). 

Bepeated  attacks  tend  to  make  the  fingera  thin,  patchment-like,  and 
conical  —  sclerodermia.  In  spite  of  numerous  attacks,  bowever,  the 
general  health  is  not  neceasarilj  impaired,  and  the  condition  remains  a 
purelj  Iocal  one. 
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(2)  Locai  A»pKy3na  or  Cyan(ms. — Thls  is  a  st^  of  the  disease  in 
vrhich  theie  ie  Budden  discolorstion  of  tbe  skin,  'raiTmg  in  tint  from  a 
du8ky  blue  or  alate-oolour  to  an  inteoae  purplish-black.  Sometimes  as 
a<linixtiire  of  red  niay  be  present.  Pressure  on  tbe  discoloured  part  causea 
a  whitQ  mark  whicti  peiBiBts  for  some  time,  Uviditf  retuming  to  it  with 
great  alowne3S.  Tbe  parte  adjacent  to  tbe  aŠected  aroa  often  Bbow  a  bluish 
mottling,  whicb  in  exc8ptional  casee  apreads  over  tbe  wIiole  bodf . 

The  looal  temperature  falls  during  tbe  paroi^sm  to  an  exteDt  ooire- 
Bponding  to  tbe  duration  of  tbe  cjanosis. 

A  aligbt  degree  of  Bvelling,  not  oedematous  nor  indentible  on  presBure, 
ia  fairij  conunon.  If  tbe  cyanotic  area  be  pricked,  dark  blood  escapes, 
nnles9  gangrene  be  about  to  set  in,  wben  no  blood  flows.  The  veins  of  the 
cyanotio  parta  are  sometimea  distended ;  in  rare  oaaes  thejr  have  been  seen 
spa8modi(»lly  contracted,  and  Sir  T.  Barlow  bas  obserred  a  beaded  appear- 
anoe,  rapidly  ahifting  in  position,  in  the  veina.  In  a  conaidcrable  numbei 
of  instancea  the  c^anosed  part  aweata  freely,  eapeciallj  wben  it  ia  beginning 
to  regain  ite  normal  colour. 

Local  cjanoais  may  either  develop  directly  from  tbe  normal,  or  it  may 
follow  an  antecedent  atage  of  local  syucope.  Pallor  and  cjanosis  niay 
auoceed  each  other,  and  converael/,  in  the  aame  patient.  Or  there  may  be 
pallor  of  the  distal  pbalanx  with  oyanoBis  of  the  proximal,  or  viee  versd. 

Ab  the  paroxyam  of  cjanoaiB  subsideB — wbiGh  jt  may  do  after  a  period 
vsrying  fnmi  a  few  minutes  to  aereral  boure — there  may  either  be  an 
interval  of  active  hypenemia  or  a  gradual  aubsidence  of  tbe  lividity  by  the 
appearance  in  tbe  duakv  area  of  bright  apots,  gradually  coaleecing.  Other 
cosea,  again,  paaa  directly  from  tbe  stoge  of  cyanosi3  into  that  of  gangrene. 

Caaea  of  aclerodermia  from  Baynaud'a  diaeaae  nearly  alway8  manifest  at 
some  atage  the  Bymptoms  of  local  aBphyxia. 

Subjective  Bymptoms  are  sometimea  absent ;  more  often,  however,  during 
a  parozjsm  there  is  pain  of  a  burning  or  stingiag  descriptlon,  whioh  may 
be  of  agoniaing  intenBity. 

Anseathesia,  analgesia,  or  tbermanteatbesia  may  be  present,  separately  or 
oonjointly,  or  hTperalgesia  may  ocour.  On  the  other  band  aenaation  is 
sometimea  unafTected. 

Ab  to  distribution,  whilst  local  Bynoope  seldom  ocoura  ezcept  in  tbe 
limba,  local  cyanoaiB,  tbough  preferring  the  limbe  (and  tbe  upper  ratber 
than  tbe  lower),  frequently  attacka  the  ears  and  face.  The  distal  parta  of 
the  limbs,  eara,  and  noše  are  most  commonly  affected ;  tbe  obeeks,  cbin,  and 
tongue  lesa  frequently.  Patches  of  lividity  on  the  trunk  or  on  the'prozimal 
s^ment  of  a  limb  are  unconmion.  Tbe  order  in  which  different  parta  are 
attacked  is  eztremely  variable,  and  is  not  alwayB  the  same  in  BuoceBsive 
paroxyania.  Aa  a  mle  the  part«  aCTected  are  roughly  aymmetrical,  tbough 
iinilateral  paroxy8ms  alao  occur. 

(3)  Symmetrical  Oangrent. —  In  this  variety  of  the  disease  trophic 
changes  are  auperadded  to  vaso-motor  phenomeoa,  gangrene  being  tbe 
final  stage  towarda  vvhicb  the  others  tead.  It  ia  usually  preceded  by  local 
asphjzia,  and  often  by  local  synGope  also. 

The  parts  most  frequently  involved  are  the  eitremities  of  the  limba 
(eBpecially  the  upper  Hmbe)  and  of  tbe  ears,  unilaterally  or  bilaterally. 
Tbe  thumba  are  less  liable  than  the  other  digits.  In  exceptional  casee 
gangrene  attacks  other  parta,  auch  aa  the  cheeka  or  cbin,  and  in  lare 
instancea  tbe  penis.  Labia  majora,  uipplea,  lips,  eyelids,  tiaauea  over  the 
coccyx,  or  tbe  proximal  parts  of  the  eztremities,  bave  alao  been  a^ected. 
Instancea  bave  oconrred  where  large  areas  of  the  limbs  bave  been  attacked. 
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Thu8  ID  one  of  Barlow's  cases  amputation  had  to  be  performed  in  the 
middle  third  of  the  oalf. 

Ab  a  Tule  the  gaDgrenous  procese  is  confined  to  a  small  part  of  tbo 
cyanoBed  area.  Id  its  mildeBt  form  the  aeorosis  ma;  be  limited  to  the 
epithelium,  bo  that  odI;  desquamatioD  reaults.  More  oftoD  a  small  blieter 
forms,  witli  sanguineo-serous  or  dark  contenta.  This  buiata,  cauaiiig  an 
ezcoriatioD  or  ulcer  Id  the  skin  which,  on  healmg,  leavea  a  scar  behiad. 
The  naila  maj  be  lost  and  Bub8equeDtl7  reproducra.  It'  the  necroeis  ez- 
tende  deeper  into  the  cutia  and  anbcutaueous  tisaue,  large  hleba  form  wbich, 
as  the  aubjacent  tisBues  necroae,  become  deep  brown.  The  alough  ulti- 
matelf  separates  and  leaves  a  alowly-healing  ulcer,  sometimea  with  sharpl; 
punched-out  margios. 

The  soft  tissues  may  necroae  to  aDy  depth,  aDd  whole  phalanges  thua 
uDdergo  drj  momoiificatioa.  A  line  of  demaroation  forme,  and  the  gan- 
gienoua  part  ia  caat  off,  leaving  a  conical  stump  behind.  As  a  nile  the 
Doaea  eacape  necroals.  The  resulting  acar  often  remains  for  week8  crusted 
with  scabs,  which  tend  to  re-form  on  removaL     Moist  gangrene  is  rare. 

Gangrene  and  cjanosie  may  be  preeent  aimukaneonslj  in  the  same  Umb, 
and  the  tbree  st^^  of  ajncope,  cjanosia,  and  gangrene  may  be  obaerved  at 
one  tirne  in  diSerent  digits.  This,  however,  ia  uncommon.  Tbe  diatribution 
is  roughly  STmmetrioal,  thougb  not  necessaril^r  equaUy  intense  on  tbe  two 
sides.  There  may  be  aevere  gangrene  in  tbe  limb  of  one  side,  with  ao 
insignifioant  blister  on  the  other. 

Several  type8  of  cases  occur :  in  one  Tariety  attscks  of  local  a8phyxia 
occur,  in  whioh  the  cyanosis  becomea  constant  instead  of  intennittent, 
and  in  the  duaky  area  a  part  necroses  and  is  čast  off.  In  another  type 
paro]:yBmB  of  local  BynGope  or  cyanoeiB  ooour,  and  amall  blisters,  ulcers,  or 
aloughs  develop  in  the  affected  digita.  In  otbers  tbe  c^anosia  is  chionic 
from  the  outaet,  eapeciaUy  during  the  winter  montba,  not  paroxy8ma],  and 
small  blebs  or  ulcera  appear  in  tlie  cyanotic  area.  In  rare  caaes  aymmetrical 
gangrene  has  occuired  without  previoue  cyanoBis. 

Fain  is  usually  a  marked  feature,  eBpecially  during  tbe  preceding  par- 
oxyBmal  cyanoai8.  It  is  often  of  eicruciating  intenaity,  not  confined  to  tbe 
gangrenoua  parta,  but  radiating  from  them  up  the  limb.  Tet  in  aome  cases 
cyano8ie  goes  on  to  gangrene  quite  paiules8ly ;  thia,  however,  is  exceptional. 
'  Pboobess  and  Complications, — Baynaud's  disease  U8ually  occurs  in  a 
succeasion  of  paroxysmB,  the  doration  of  each  varying  &om  a  few  minutes 
to  mauy  houra.  A  large  number  of  caaes  never  go  on  to  gangrene,  but 
consist  merely  of  attacka  of  local  syncope  and  local  cyanoeis,  or  c^  eitber 
of  these  alone.  Some  of  the  lesa  acute  casea,  e.g.  after  acute  fevera,  reoover 
permaneiitly  and  completeIy.  Some  caseB,  even  of  gangrene,  have  only  a 
single  attack  and  do  not  recor. 

Amongat  the  various  complications  which  may  occur,  one  of  the  most 
important  ie  sclerodermia  of  tbe  fingers,  whic:h  inay  precede  or  Bucceed 
the  I{synaud'B  disease,  though  it  often  occurs  totally  unassociated  witb  the 
latter.  Other  diseases  of  tbe  ekin  aie  also  occa8ionally  asBociated  with 
Saynaud'B  disease,  amongst  wbich  may  be  mentioned  urticaria,  cutaneoua 
hfemorrhagcB,  and  angio-neurotic  oedema.  Joint  efTuaions,  witb  BubBequent 
ankyloses,  especially  of  the  sm^ller  joints,  have  tieen  obaerved, 

But  complications  of  a  lese  local  cbaracter  also  occur,  Thua  sometimes 
one  of  the  acute  infective  fevers  baa  been  an  aoteoedent.  Other  cases  give 
a  bistory  of  malaria,  aometimes  many  year8  before.  Sucb  cases  would  point 
to  the  toxic  origin  of  some  caaes  of  Baynaud'8  disease. 

N umerous  uriDary  abnormalitiea  have  alao  occurred,  of  whiGh  tbe  most 
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important  is  paroxyimud  hatmogloHnuria.  Thia  bas  been  noted  in  over  6 
per  ceDt  of  cases.  The  connection  betweeD  the  two  dlBeases  is  regarded  by 
some  as  a  verj  cloee  one,  so  much  bo  that  the;  consider  the  two  slatee  as 
eaaentiall;  identical;  both  being  paroxy8mal  and  both  excited  by  cold. 
Othere,  however,  regard  hEemoglobinuria  as  a  secoodai;  complicatioa,  since 
it  occurs  not  onlj  in  Baynaud's  diBease,  biit  alao  in  the  course  of  other 
morbid  conditione,  euch  as  nmlaria  and  syphilis.  Malaria  is  certainljr  a 
fairly  commoa  antecedent  oF  hsmoglobinuria.  It  is  conceivable  that  in 
certain  cases  of  local  cjanoeis  a  local  hEemoglobinuria  is  produced  (indeed, 
in  A  few  cases  &ee  hiemoglobin  hae  been  demonatrated  in  the  blood-serom 
obtained  from  the  affected  finger  during  a  parox;Bm),  and  that  tbis  causes 
the  sub8equent  appearance  of  hsemoglobin  in  the  urine.  But  in  some  cases 
hfemoglobinuria  precedes  the  local  c^anosis,  or  is  concomitant  with  it,  and 
if  there  be  a  cauae  common  to  the  two  Bymptoms  it  must  be  a  central  one. 

Albuminuria,  constaut  or  intermittent,  haa  been  obaerred,  the  latter 
being  rare  and  soinetimes  combined  witb  btemoglobinuria.  Diabetes  in- 
sipidus  and  gtfcosuria  have  been  recorded  in  a  few  instancee,  but  the 
poBsibilit/  of  diabetic  gangrene  should  alwayB  be  carefuUy  borne  in  mind. 

Cardio-voMvlar  disease  has  been  noted  in  fuUy  12  per  cent  of  cases. 
Some  of  these  are,  no  doubt,  mere  accidental  colncidences.  EpistaxiB 
aometimea  occurs.  S3rphili8,  hereditai^  or  acquired,  has  been  noted  in  a 
few  cases,  in  certain  of  which  aDtls^pbilitic  treatment  relieved  the  vaso- 
motor  Bymptoms. 

ZHseoBes  a/  the  nervous  system  are  ielatively  common,  being  present  io 
nearl/  one-fourth  of  reported  easea  Hemiplegia  is  the  commonest  variety 
of  nervous  diseaee,  but  hydrocephalus,  acromegaly,  spinal  tumour,  and  tabes 
dorsalis,  or  such  complamta  as  hTsteria,  choiea,  epilepBj,  and  vertigo  have 
occurred,  and  the  disease  is  certainly  most  frequent  in  neuropathic  io- 
dividuals.  Sjmptoms  of  peripheral  neurltis  are  rare,  and  the  pathological 
changes  described  in  the  peripheral  nerves  are  probably  the  result  and  not 
the  cause  of  the  disease.  P8ychical  affections,  such  as  mania,  melancholia, 
or  dementia,  are  sometimes  present  Paroxysmai  impairment  of  vision  haa 
been  recorded,  sometimes  alternating  with  the  attacks  of  local  cyanoais. 
Buring  such  visual  impairment  the  retinal  arteries  have  been  seen  ophtbalmo- 
Bcopicadly  to  be  in  a  state  of  contraction. 

Morbid  Amatouv. — No  constaut  morbid  changes  have  been  antheoticated  in 
the  vascular  system  or  in  the  central  or  peripheral  nervous  sfstem,  and  although 
endarteritia,  arteriol  thrombosis,  endophlebitis,  and  ueuritis  have  ali  been  de- 
scribed, yet  more  often  the  veasela  and  nerves  have  been  fotiod  normal.  Cases  in 
which  patholo^cal  chances  have  been  found  have  chiefl;  been  in  Umbs  amputated 
for  g&ogrene,  in  which  the  morbid  appearances  were  probablf  conseqnent  to  the 
gangrene  and  not  its  cause. 

Pathologt. — Ttie  paroxyBmal  nature  of  the  vascular  disturbances  points,  as 
Rajnaud  himself  stated,  to  a  central  rather  than  a  peripheral  souree  for  the 
disease. 

Local  s^ncope  is  undoubtedij  due  to  a  local  spasm  of  the  vessels  its  sudden 
appearance  and  disappearance  being^  incompatible  wtth  trnj  other  hfpothesis. 

The  occurrence  of  local  cyanosis  has  been  variouslf  explainea.  Ra^naud 
attributed  it  to  inequality  between  the  spasm  in  the  veins  and  that  in  the 
arteries,  the  veina  regainin^  their  normal  calibre  whilat  the  arteries  stili  reniain 
contracted,  the  cvanosia  being  due  to  reflux  of  venous  blood  into  the  capillaries. 
He  recalled  tlie  observation,  in  this  connection,  of  contraction  of  the  retinal  arteries 
during  certain  cases  of  local  cy_anosis. 

But  local  asphyxia  often  arises  without  a  previous  stage  of  local  sj^ncope.  This 
can  hardlj  be  accounted  for  otherwise  tlian  on  the  hf  pottiesis  of  a  primary  venous 
spasm,  causinK  capillar;  stasis  and  cyanosiB.  Waves  ot  venous  spasm  have  actuallj 
been  observed  in  certam  cases.  Hutchinson  holds  that  tlie  pathological  procesa  is 
not  the  same  in  everj  čase,  and  that,  just  as  in  some  healthy  people,  cold  causes 
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pallor,  irhilat  in  others  c^anosis  or  redness  ia  produced,  bo  in  IUytiaud'B  diBease,  if 
the  spaam  is  chieflf  arterial,  pallor  resutts— if  chiefl^  venouB,  cyanosis  occura. 

The  sensory  s^mptoins  in  the  afiected  parts  are  prohablj  due  to  imperfect 
blood-aupply.  Tne  trophic  changes,  in  the  form  of  gangrene,  are  more  difficult  of 
explanatioii.  Mere  vaacular  spasm,  however  prolon^ed,  does  not  readilv  praduc« 
necrosis  of  tissue,  though  it  may  seriously  damage  its  vitalitf  and  render  it  less 
reaistant  to  aiight  traumatiama.  Thoee  cases  of  gangrene  preceded  by  c^anosis, 
but  without  local  Byncope,  must  be  associated  with  an  e^ccesa  of  venouaolood,  and 
yet  profound  cvanosis  in  other  parts  of  the  bodv  is  possible  without  {iroducing 
gangrene.  Probablv  the  gangrene  of  Eaynaud'8  disease  is  neuropathic  in  origin, 
and  analogous  to  tne  glosaf  Ekin  of  nerve  injuriea  or  to  the  bed-aorea  of  acut« 
niyelitis. 

The  aymmetrr  of  the  affeetion  and  it«  paroivamal  nature  dearl^  point,  as 
Baynaud  indicated,  to  a  central  affeetion,  probabry  an  increaaed  excitaDility,  of 
the  vaso-rootor  ceotres,  rather  than  to  any  mere  peripheral  lesion.  The  disease  is 
thus  an  angio-n^iiroii»,  in  which  the  norvoiiB  sjatem  is  priinarily  at  fault. 

Thecauseof  Buchincreased  excitabil)tyof  the  vaso-motorcentreaappears  tovary 
in  dilTerent  cases.  Thus  the  condition  me.^  be  congenital  in  cases  wnere  there  is  a 
nervoua  heredity,  or  it  may  result  from  various  pathological  influences,  for  example 
cold,  long-continued  or  frequently  repeated.  Or  it  niay  be  the  direct  result  of 
toxins  acting  on  the  nerve  centres,  as  in  fevers,  ByphiiiB,  malaria,  or  intestinal 
obstruction,  or  it  may  conceivably  be  refles  from  peripheral  soumes.  Finally, 
]Raynaud'B  disease  may  occur  in  the  course  of  organic  diaeasea  of  the  central 
nervous  syGtem,  in  vhich,  along  with  other  structures,  the  vaso-motor  centres 
happen  to  be  implioated. 

SiAGNOSis. — A  welI-mBrked  oase  of  BayDaud'a  disease  uaually  presents 
no  diffioultj  in  diagnceis ;  it  Ib  chiefl^  with  abortive  or  atypioaJ  ,fonns  of 
the  disease  that  one  is  in  doubt.  Thus  a  paroK^sm  of  erythromelaigia  may 
resemble  the  rarer  Tariety  of  Baynaad'&  diseaae  io  which  rednesa  ia  preseot 
instead  of  cjanosis.  In  some  casea  the  diagnosis  betvveen  the  two  condi- 
tions  ia  so  difficult  aa  to  be  impoesible,  and  the  greater  the  number  of  cases 
obaerved,  the  more  arbitrary  does  the  diviaion  between  them  appear.  The 
ocoiurence  of  trophic  changea,  however,  in  a  doubtful  oase  would  tend  to 
pisce  it  under  the  category  of  Ba7naud'a  disease. 

MoTvan's  disease,  a  varietj  of  sjringom^elia,  with  marked  trophic  ohanges 
in  the  fingers  and  toes,  is  not  paroxyBmaI,  but  of  alow  onaet.  It  is  less 
Htrikingly  ajmmetrical  than  Ba7naud'B  disBase,  and  is,  moreover,  accom- 
panied  by  dissociated  sensorj  psraljsis  and  often  by  muacular  atrophy. 
I'ainles8  abscesses  and  whitlow8,  together  with  necrosis  of  bone,  are  oommon 
in  MoTvan'a  diaease,  whilBt  in  £aynaud'B  disease  thej  are  rare. 

Frost-Hte  may  at  first  sight  be  difficult  to  distinguish  from  Itaynaud'B 
disease,  ali  the  more  so  since  the  latter  condition  is  often  precipitated  by 
cold.  A  sjmmetrical  diatribution,  however,  is  againat  frost-bite,  and  a 
hiBtory  of  pieviona  attacks  at  a  tirne  of  year  when  there  waB  no  froet,  and 
eapecially  the  parozysmal  nature  of  the  8ymptoniB,  would  indicate  Eaynaud's 


In  chronic  ergotism  (an  exGeedingly  rare  affectiou)  the  condition  ia 
usually  epidemic,  and  tliere  ia  a  histoiy  of  contamination  of  rye  bread. 

SeniU  gangrene  u8uaUy  afiects  the  whot6  foot,  and  is  rarelj  symm6triGal, 
or  attacking  individual  toes,  whilat  Baynaud's  disease  quite  as  often  affects 
the  upper  as  the  tower  extremities,  is  more  superficial  as  a  rule^  and  gener- 
ally  afTords  a  hi8tory  of  prerioua  attacks. 

Diahetie  gangrene  is  generally  of  the  moist  Tanety,  and  is  assooiated 
with  endarteritis,  neuritia,  and  glycosuria. 

Lepro8y,  beri-beri,  congenital  cyanoaiB,  and  hysterical  blue  tedema,  need 
only  to  be  mentioned  to  he  at  once  diatinguished  from  Itaynaud'8  diaease. 

Proqno3I3. — Ra7naud'8  diaease  ia  not  of  iteelf  dangerous,  nor  does  it 
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ahoiten  life.  The  paroxy8mB,  however,  tend  to  recur  again  and  ^ain, 
eepeciall^  io  casea  of  local  cyaao8is.  CaBee  whiob  go  on  to  gangrene  tend 
nltimatel/  to  pasa  ofT.  The  prognosis  in  individnal  casea  ia  difficult,  inae- 
much  as  alight  caees  may  aFterwards  go  on  to  gangrene,  vhereas  threatened 
gangrene  may  become  arreeted. 

Trgatuent. — Little  can  be  done  beyond  the  avoidance  of  oold  and  keep- 
ing  the  eztremities  warm  during  the  attack.  The  patient  ahould  vear  vaim 
wooUen  gloves,  not  too  tight.  During  a  paroxyem  the  pain  may  reqtuie 
morphia.  Other  druga,  auch  aa  atropin,  chloral,  or  the  nitritea,  have  proved 
of  little  avaiL  IlayDaud  recommended  galvaniam  to  the  spine,  and  obtained 
enoour^ng  reeults  in  certain  casea.  Barlow  advocates  local  galvaniam,  the 
limb  being  immersed  meanwbile  in  aalt  water,  into  which  one  eleotrode  is 
led,  the  other  being  appUed  higher  up  the  limb.  Gentle  tnaeaage  between  the 
paroxyama  ia  to  be  recommended.  Counter-irritant  apphcationa  muat  be 
avoided.  In  malarioua  casea  quinine  ahonld  be  ezhibited,  in  casea  with 
orterio-acleroaia  iodide  of  potasaium,  and  in  8yphilia  anti-apecific  treatment 
sbould  be  cairied  out.     Gangrene  should  be  dealt  with  on  surgical  prinoiples. 

Eijthromelalgia 

The  group  of  aymptom8  included  under  this  name,  originally  described 
by  Weir  Mitchell  of  Fhiladelphis  in  1872,  conaiate  es8entially  of  paroxyBmal 
pain,  redneas  and  awelling,  chiefly,  though  not  exclufiively,  aSecting  the 
feet.  Lenin  and  Benda,  who  coUected  for^-one  casea,  were  the  first  to 
point  out,  in  1894,  that  erythromelaIgia  ia  not  a  disease  of  itaelf,  but  occura 
in  the  course  of  maQy  nervous  diaorders.  The  afTection  ia  not  a  conunon 
ona  Cassiier  in  1901,  after  an  e^hauative  exaniiiiation  of  the  hterature  od 
the  subject,  had  collected  ninety  instancea  in  ali. 

Etiologv. — Sex. — A  alight  majority  of  cases,  as  in  Raynaud'a  diseaae, 
haa  occurred  in  males.  The  age  of  onset  baa  moBtly  been  in  middie  life, 
hetween  the  agea  of  twenty  and  Bixty,  though  neither  extreme  of  life  is 
ezempt.  Occupations  which  entail  aevere  ezertion  with  loug  bours  of  atand- 
ing,  or  expoaure  to  varying  teraperaturea,  appear  to  act  as  remote  predis- 
poaing  causea.  Thus  tailors,  wbo  have  to  sit  in  an  awkward  position  at 
work,  and  fishermen,  engine-drivers,  and  waBherwomen,  who  are  esposed  to 
cold  and  wet,  have  been  epecially  frequeotly  affected.  Previoua  lillnesEOS 
may  prediapoae  by  loweriiig  the  general  vitality,  but  the  Bymptoma  often 
appear  in  apparently  healthy  individuals.  ToxiG  causea,  such  as  Byphilia, 
alcoholiam,  malaria,  etc.,  do  not  play  a  part  of  much  iniportance.  Local 
traumatism  bas  occasioDally  preceded  an  attack,  whil8t  oeaaation  of  the 
mensea,  whether  accidental,  as  from  falling  into  a  river,  or  phyaiol(^cal  as 
at  the  menopauae,  bas  alao  been  noted  aa  preceding  the  iirst  attack. 

Stmptous. — The  chief  aymptom  conaista  ui  a  peculiar  buming  or  stabbing 
pain,  geoerally  aSecting  one  foot,  sudden  or  gradual  in  onset,  and  often  of 
ezcruciating  intenaity.  This  pain  is  intermittent,  and  lecurs  at  varying 
intervala  in  attacks  lasting  from  a  few  minutes  to  aeversl  bouis  at  a  tirne. 
It  is  made  worse  by  a  dependent  posture  of  the  limb,  by  voluntary  move- 
ment  or  by  warmth,  wbilBt  it  is  relieved  by  a  horizontal  posture,  bj  reat, 
and  hy  cold  applicatioua. 

lUdnesa  and  stoelUng  of  the  affected  area  of  skin  are  auperadded,  thoueh 
often  not  until  several  weekB  or  montha  after  the  firat  appeaiance  of  tbe 
pain.  More  rarely  tbe  redneaa  and  awelling  precede  the  pain.  The  redness 
is  of  a  bright  tint.  Ite  area  may  be  diffuse ;  more  often  it  is  circumacribed 
at  iiist,  a^cting,  for  example,  the  bali  of  the  hallux  or  of  one  of  the  other 


,yCoogle 


RAYNAUD'S  DISEASE— ERYTHROMELALGIA  297 

toee,  the  heel,  or  the  outer  or  Inoet  eide  of  the  foot.  Sometimes  several 
discrete  patches  occur.  This  redoesB  spreads,  increases  in  inteii8ity  and,  if 
the  vertical  position  of  the  limb  be  maintained,  there  appears  turgSBcence 
of  the  skin  with  bounding  arteries  and  venous  dllatation.  This  Bwelling  of 
the  skin  occasiouall;  pita  on  preseure ;  more  usuallj  this  is  not  bo.  After 
some  minutes  or  houre  the  "  vaacular  storm  "  partly  Bubsides,  the  hypeneinia 
becomes  paBsivo  instead  of  aotive,  the  arteries  tbrob  less  violentlf ,  and  the 
hright  red  gives  plače  to  a  bluiah,  duakj,  c^anosed  tint  which  persists  for 
some  little  tirna 

During  the  red  phase  the  pain  becomes  progreseively  more  intense,  and 
there  is  ezquiBite  tendemees  to  ali  varieties  of  stimuli  in  the  affected  part. 
The  plantar  reflejc,  in  cases  afTecting  the  foot,  is  exaggerated  or  normal. 
The  patient  during  a  paroxy8in  takes  ofT  his  shoes  and  stockings,  or  plunges 
the  foot  into  cold  water,  or  if  he  bein  bed,  finds  even  the  preasure  of  the 
bedclothes  on  the  foot  intolerable. 

The  tooal  temperature  during  an  attack  usuallj  rises,  and  may  be  2°  or 
3°  C.  higher  than  in  the  unaffected  foot.  Instead  of  the  normal  fall  of 
local  temperature  on  letting  a  limh  hang  dowQ,  the  cooverse  condition 
occurB,  in  vhich^the  temperature  rises  when  the  limh  is  dependent,  and  falls 
wheD  raised  to  the  horizontal  poature.  When  cyanosi8  supervenes  the 
temperature  of  the  affected  foot  falls. 

The  above  symptoms  are  paroxyBmal,  not  continuoua.  The  effect  of 
the  dependent  poature  in  producing  pain,  rednesa,  and  swelliiig  is  often 
instantaneous,  so  that  the  sufferer  refuses  to  walk,  or,  if  he  walka,  treads 
only  on  the  unaffected  part  of  the  foot,  or  maj*  even,  during  a  severe  attack, 
go  on  hie  hauds  and  kneea. 

The  distribuHon  of  the  aymptoma  ia  primarily  a8ymmetnoaL  The  feet 
are  cbiefly  affected,  the  handa  lesa  frequeDtly.  The  pain  may  apread  np 
the  limb  as  f ar  aa  the  knee  or  forearm.  When  more  limbs  than  one  are 
aGTected,  ali  are  not  attacked  at  once,  but  firat  one  and  then  another.  When 
the  handa  euCTer,  the  characteriatic  attitude  ia  one  in  which  they  are  crosBed 
-  over  the  breaat  or  raiaed  above  the  head.  Less  frequent  aites  of  the  afTec- 
tion  are  the  middle  of  the  back,  the  area  of  the  neck  behind  the  maatold 
pioceaa,  the  testicle,  or  the  mucous  membrane  of  the  mouth  and  pharynx. 

Besides  the  cardinal  aTmptoma  above  described,  varioua  concomitant 
local  BymptomB  may  be  preaent.  ThuB  secretory  obeingeB  in  the  form  of 
eiceseire  aweating  of  the  affected  area  may  occur  during  a  paroxysm. 
Trophie  chaugea  in  the  skin  occur  in  a  certain  proportion  of  chronic  cases ; 
thuB  the  skin  and  suhcutaneouB  tifisues  may  become  either  tbickened  or 
atrophic  and  gloe8y,  and  the  nails  may  become  coarBe  in  texture.  In  one 
čase  otserved  by  the  writer  deaquamation  of  the  affected  area  occurred 
after  each  paFoxyam. 

As  in  Baynaud's  disease  the  motor  functiona  remain  unaffected.  Slight 
diffuse  waatiug  of  the  muaclea  may  ocour,  but  not  in  the  area  of  individual 
nervea.  Electrical  reactiona  of  degeneration  do  not  occur,  nor  are  adjacent 
nerve-trunks  tender  as  in  peripheral  neuritis. 

Atypical  casea  are  sometimes  aeen  in  which  the  vaso-motor  symptoma 
are  intermediate  betweeD  erythromelalgia  and  Baynaud'a  dieeaae.  Thus  the 
pain  of  erythromelal^  may  be  accompanied  by  the  pallor  and  aubnormal 
temperature  of  "  local  avncope,"  or  even  by  cyanosia.  Or  redness  and  hest 
may  be  preceded  by  pallor  and  coldness.  Or  the  aymptoma  of  erythromel- 
algia  and  of  Raynaud'a  disease  may  foUow  each  other  in  the  aame  person. 

MOBBID  Anatoht  and  Pathology.— Verf  few  caseo  tiAve  afibrded  opportunitiea 
of  pathologicftl  investigation,  and  in  most  of  them  obsen~er8  have  been  content 
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vith  the  exaniiDation  of  portions  of  the  nerve-trunks  adjocent  to  the  afiected 
parts.  Out  of  six  such  cases,  in  three  the  nerves  were  normal,  one  showed  nenritis, 
and  in  another  there  was  some  degeneration  in  certain  poatenor  roots  of  the  cauda 
equina.     In  three  of  the  six  cases  artorio-Bclerosis  was  pre§ent. 

Aa  to  the  patholo^j  of  the  affection,  although  its  most  striking  signs  are 
doubtiesa  vaso-motor  in  origin,  vet  the  auperadmtiun  of  senaorf,  secretoi^,  and 
trophic  changea  indicat«s  that  the  vaso-motor  sjstem  cannot  alone  be  to  blame. 
The  cause  of  the  paroxy8mG  must  accordingly  be  referred  to  some  irritative  coadi- 
tiou  of  various  nervous  centrea.  The  site  and  nature  of  such  irritation  are  stili 
mattars  of  speculation.  Thej  cannot  be  rofeired,  aa  some  have  aupposed,  to  the 
ajmpathetic  alone,  since  the  pain  is  eiitirely  disproportionata  to  that  which  occnro 
in  any  lesion  of  the  aympathetic  chain.  One  must  rather  look  for  the  site  of  the 
disease  in  some  ploce  wnere  sensorv  and  vaso-motor  fibres  are  cloaely  aasociated, 
that  ta.  in  the  spinal  cord  or  medulla.  In  support  of  such  a  view  nuiy  be  urged 
not  only  the  paroxysmal  nature  of  the  atFection,  but  also  the  fact  that  in  not  a 
few  caaes  ei^vthromelalgia  is  one  of  the  eartiest  ajmptoroa  in  organic  diaeasea  of 
the  cord.  Tbe  presence  oE  erfthcomelalgia  should  lead  the  observer  to  ascribe  aay 
Bubseijuent  nervous  phenomena  to  organic  rather  thao  to  functional  disorder. 

It  la  not  improbaole  that  the  aite  of  the  miachief  ia  not  alwaya  the  same,  and 
that  in  different  cases  the  peripherat  nerves,  the  spinal  cord,  or  the  medulla,  may 
be  at  fault.  Thua  those  casea  whieh  follow  more  or  less  clo8ely  the  distribution  of 
peripher&l  nerves  may  be  due  to  neuritis  afFecting  eapecially  the  vaeo-diiator  and 
secretOfT  fibres,  whilst  cases  which  are  diffuselj  diatnbuted  over  a  whole  limb  or 
aevemi  umbs  may  be  referable  to  some  central  cause,  spinal  or  bulbar. 

DlAGNOais. — In  well-marked  eaaea  this  ie  ufluaUy  eaaj.  PainleBa  vaso- 
motor  changes  should  not  be  claased  as  erythromelalgia,  and,  GOnvereeIy, 
pain  alone  ia  not  diagnoatic.  As  already  explained,  caeea  occur  in  which 
the  demarcation  from  Ba}'Daud'a  diaeaae  cannot  be  sharplj  drawn. 

From  nenritis  it  is  distinguished  by  the  absence  of  muacnlar  atrophj 
and  of  aneeBthesia,  from  ordinary  neuralgia  by  the  abaence  of  the  "  tender 
points"  and  by  the  presence  of  vaso-molor  phenomena.  Intermittenb 
limp — intermitliTende  Sinken — ia  a  condition  asBociated  with  arteritis  of 
the  peripberal  vessels  of  the  lower  limba,  in  ■which  pains  and  parsesthesiie 
come  oa  in  the  1^  on  walking  and  paes  otf  with  reat.  It  is  distinguiahed 
hy  the  feebleness  or  ahsence  of  pulaation  in  the  aocesBible  arteries  of  the 
foot,  and  by  the  absence  of  the  rednees  of  erythromeklgia. 

PROGNOSIB  AND  Tbkatmknt. — The  disease,  though  chronic,  ia  not  of 
itself  fataL  It  maj  reach  a  certain  deeree  of  inteoaity,  and  then  become 
stationary ;  more  often  it  ia  gradual]7  progreeaive  in  intenaitj  and 
diatribution. 

The  treatment  during  a  parozjam  consista  in  elevating  tbe  limb  to  a 
horizontal  poature,  the  avoidanoe  of  morement,  and  the  local  appUcation 
of  cold. 

Faradism  in  a  few  cases  haa  heen  heneficial.  In  one  čase  obaerved  bj 
the  writer,  a  galvanic  current,  with  the  positive  pole  applied  to  the  painful 
area,  promptij  relieved  the  pain. 

Drugs  are  of  minor  importauce,  though  phenazone,  acetanilide,  iodide  of 
potaaaium,  etc,  have  ali  been  ^ggested.  Morphia  is  a  dernier  ressort, 
and  not  rashlj  to  be  recommended.  Operations  on  the  peripheral  nerves 
have  been  unsatisfactor}-,  producing  at  the  beat  only  temporary  relief,  and 
in  one  čase  having  been  followed  by  gangrene. 

AltTBORlTlEa. — 1.  Raynaud.  De  rat/Aj/rU  loeale  el  de  Ia  gangrine  tymm4tTiqut  tUt 
tztreiniUa,  Paria,  1882. — 2.  BAarx)w.  Allbutl'*  Syilem  v/ MedKiju,  toI.  vi.  "Raynaud'8Di»eMe," 
p.  577;  "Erythroiafll«lgia,"  p.  607.-3.  Monho.  Saynaud'i  Diieiae,  GlMgoir,  189S. — 1, 
Cassiebr.     DU  mM-motBTiKh-trophiacIien  Neurattn,  1901  (with  fu!l  bibliographj). 

Rectocele.     See  Rectou,  Pblvis,  etc. 
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Coccvoeal  Pain 
Pkoctitis  . 


iHTHODUCnON      .... 
AB6CE8S  ANO  FiSTULA  IN  AkO 

Operatiom  .... 

Hamobkhoidb    .... 

Trealment    .... 

Operatiant    . 
Condition*     a»»onated    witk 
Haemorrhoida    . 
Peocidbntia  Bbcti     . 

P0LYPU8     RKCn     AKD     PoLTPOro 

Qrowths        .... 
Fbusitits  Aki    .... 

Bbctal  dieeases  areamong  the  most  common  that  afiect  civilised  humanity. 
Improper  food  and  alcohol,  sedentarj  indoor  occupations,  and  defects  in 
clothing,  have  much  influence  in  the  causation  of  these  maladies,  irhioh, 
though  DOt  usuallv  dangerous  to  llfe,  certainlf  give  rise  to  a  vaat  amount 
of  sutferiag,  and  atso  to  the  dietresa  arising  frotn  iiiability  to  work  for  dailf 
bread. 

The  iuajority  of  these  affections  are  veiy  amenable  to  proper  treatmeot. 
Some  forms  of  rectal  disease  are  much  more  common  thaD  others,  notablf 
Bstula  and  piles. 

In  hospital  practice  fistula  is  more  common  than  piles,  but  in  private 
ptactice  hsemorrhoids  of  various  kinds  are  more  freciuentlj  met  with. 

Thete  are  certaiu  que8tioD8  which  it  ia  desiiable  to  ask  the  patieut 
when  investigating  s  čase  of  rectal  diseaae. 

These  refer  to : — 

(1)  The  presence  or  absence  of  pain,  and  its  nature  and  poeition. 

(2)  ProtrusioD  on  action  of  the  bowel8,  or  on  exertion. 

(3)  Natute  of  discharge  if  present. 

(4)  Constipation  or  diArrhcea. 

It  is  not  unoommon  for  stone,  cjetitis,  proatatitis,  or  urethral  atriclure  to 
give  rise  to  rectal  simptoma,  whlob  may  be  moet  prominent,  and  mislead  a 
patient  lo  suspect  the  rectum  when  the  urinaiy  oi^ns  are  reallj  the  seat 
of  his  diseaae.     In  women  the  condition  of  the  uterus  must  be  aecertained. 

Verbal  interrogations  ooncluded,  an  examiiiation  ia  to  be  made.  The 
most  comfortable  and  delicate  position  for  the  patient,  and  the  moat 
oonvenient  for  the  sm^eon,  is  obtained  when  the  iormer  hea  on  the  right 
side,  faoe  and  cheat  tumed  towards  the  couch,  right  arm  behind  the  back, 
and  kneee  drawn  up  to  the  abdomen.  The  buttocks  are  then  in  an  obUque 
position,  and  leave  the  surgeon  a  good  view  of  the  anus.  In  epecial 
examination  for  growth  or  stricture  the  patient  should  be  directed  to  stand 
up  and  bear  down.  Great  gentlenesa  muat  alwajB  be  used  in  the  ezamino- 
tion.  Note  an;  discoloration  and  the  condition  of  anus,  whether  patuloua, 
contracted,  or  nipple-shaped.  Look  for  tumonr,  ulceration,  or  fiatuloua 
openinga  ;  feel  around  the  anus  for  induration.  Press  on  the  very  verge  of 
the  anua,  for  a  painful  apot  maj  be  found  indicating  the  position  of  a 
fiBsura  "VVith  the  handa'  placed  upon  the  buttocks,  and  the  fingers  near 
the  anua,  separate  the  former,  telling  the  patient  to  bear  down.  The  auua 
ia  thua  everled,  and  the  orifice  and  mucous  membrane  for  half  an  inch  up 
the  bowel  expoBed  to  Tiew.  Fiaaure,  pilea,  or  polypi  are  thus  diacovered. 
Now  examine  the  interior  of  the  bowel  with  the  hnger  well  anointed,  the 
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patient  bearing  dowii  ae  it  is  ineerted.  The  tightness  and  breadth  of  the 
Bphincters  are  observed,  and  careful  examinatioD  made  in  the  space  between 
tnem,  the  conunoneat  poaition  for  openings  of  fiatuUe.  Then  the  finger  is 
passed  higher,  and  the  prostate  and  upper  parta  of  the  Tectum  thoroughl;^ 
eiplored. 

If  a  tumour  is  felt,  try  to  indent  it  with  the  finger.  Scratch  with  the 
nail,  to  detect  wfaat  matter  is  got  from  it ;  impacted  f^eces  ma^  give  rise  to 
ajmptoms  of  cancer,  and  hlood,  mucus,  or  pus  on  the  oail  helpe  diagnosia. 
Use  the  right  forefinger  for  the  front  waU,  and  the  left  for  the  poeterior 
aapect  of  the  gut. 

If  the  rectum  be  full  of  faecea  obscuriog  di^nosie  an  enems  is  Dece88ary. 
A  speculum  ia  seidom  ueeded  for  diagnosis.  When  used  it  must  be  large, 
and  an  ansesthetic  is  required.  Should  nothing  be  found  to  account  for  the 
patienfs  Byinptom8,  the  highest  part  of  the  rectum  and  lower  part  of  the 
sigmoid  Sexure  uiay  be  esamined  b^  bougies  with  or  without  an  antes- 
tbetic  First  india-ruhber,  then  metal  bougies  are  to  be  used.  Passaee  of 
the  hand  into  the  rectum  for  diagnosis  of  dieease  high  up  is  of  doubtfuL 
value.  In  obecure  casea  it  is  most  important  to  give  an  anEesthetic,  dilata 
the  sphiucters,  and  examine  the  abdomen,  pressing  deepij  into  the  left 
iliac  foasa. 

Abscess  and  Fistuia  in  Ano. — Men  are  more  subjeot  to  fiatula  than 
women.  The  diseaae  is  commonest  in  middle-age,  but  infants  in  arms,  and 
patiente  over  eighty,  have  alike  needed  operation  for  fistula.  The  com- 
monest causes  are : — 

(1)  Injury  to  the  anus,  as  by  passage  of  hard  niotions  or  foreign 
bodies. 

(2)  EzpoBure  to  wet  or  cold,  as  by  sittiug  on  damp  seats  after  exerciee, 
when  the  parts  are  hot  and  perspiring. 

(3)  Parasites  of  the  anus  and  its  neighbourhood.  Thrombosed  veins 
and  suppurating  piles  are  predisposing  cauBes. 

(4)  AbscesB  and  fistula  may  follow  fevera,  and  those  conditions  which 
give  riae  to  boils  and  carbuncles ;  and 

(5)  Tubercular  tendencj  inherited  or  acquired  may  lead  to  this  dis- 
order. 

Fistula  generallj  begins  by  formatiou  of  an  abscess  imniediately  beneath 
the  skin  juat  outside  the  anus,  starting  in  the  cellular  tissue,  or  hair,  or 
sebaceouB  folliclea.  The  ischio-rectal  foBsa  is  a  rarer  situation.  It  may 
b^D  in  the  subcutaneous  connective  tissue  of  the  rectum,  and  burst  into 
the  boweL  It  may  underruine  the  rectum  in  any  directioo.  In  phthisical 
patients  it  may  begin  by  ulceration  of  the  mucoua  membrane,  in  whicb 
fsecal  matter  accumulates  and  forma  a  sinus,  opening  eventually  outside 
the  anus.  Abscess  may  originate  in  the  superior  pelvi-rectal  spaces,  and 
form  sinuses  extendiog  in  eveTy  diieotion.  Eectal  absceases  may  be  acute, 
chronic,  or  gangrenous.  The  acute  are  accompanied  by  severe  constitu- 
tional  disturbances,  the  chronic  may  be  evident  only  from  a  painleBa 
fluctuating  swelliiig,  with  thin  and  discoloured  skin,  or  a  flat,  boggy, 
crepitating  enlargement  by  the  side  of  the  anus.  Gangrenous  ab^ess 
around  the  rectum  is  rare,  occura  in  persons  of  broken  health,  and  reguires 
Tery  free  incision.  Rest,  fomentation,  and  leeches  may  cut  ahort  a 
threatening  abscess  if  seen  early.  Usually,  however,  pus  forms,  and 
incision  is  then  the  only  treatment.  The  longer  an  abscess  is  left  unopeued 
the  greater  is  the  danger  of  sinus  formation.  To  open  small  abecesses, 
plače  the  patient  on  the  side  of  the  BweUing,  pass  the  left  forefinger  into 
the  bowel,  and  make  outward  pressure  between  this  and  the  thumb ;  with 
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a  sttftight  bistour;  held  perpendicular  to  the  abacees,  open  it,  outting  out- 
wardB,  and  making  the  incision  at  right  angles  to  the  anus.  In  Bevere 
caaes  open  the  absceBa  from  end  to  end,  and  from  behind  fonvards. 
Introduoe  the  forefinger,  and  break  down  any  aecondary  cavitiea,  eairjing 
the  fiager  up  b^  the  side  of  the  rectum  till  onlj  one  lai^  sac  remaine.  Ii 
there  is  outvTard  buTrowing,  make  a  deep  incision  into  the  buttock  at  right 
angles  to  the  firat.  So  not  out  awaj  aloughs.  The  caTity  is  Byringed  out, 
and  fiUed  witb  wool  soaked  in  iodoform  and  vaseline,  20  gr.  to  .^.  After 
twenty-four  hours  this  ia  changed  daily,  the  wool  being  very  ligbtl;  carried 
to  the  bottom  of  the  c&vity,  which  must  not  be  stuffed.  Fistula  often 
followB  abaceas  owing  bo  the  moToment  of  the  part  bj  the  action  of  bowel8 
and  Bphinctera,  tbe  presence  of  much  loose  areolar  tiseue  and  lat,  and  the 
unsupported  state  of  vessels  near  the  rectum. 
flstulse  are : — 

(1)  Complete,  having  an  opening  inside  and  outside  the  boweL 

(2)  Bliad  extemal,  bavii^  no  iotemal  opening. 

(3)  Blind  iotemal,  having  no  externa1  opening. 

In  almost  evor;  caae  of  complete  fistula  the  internal  opening  is  between 
the  two  aphiucters.  Fseces  wben  liquid,  possing  into  complete  or  blind 
internal  fistube,  oauae  great  sufTering — burning  pain  often  lastiog  for  hours 
after  an  action  of  the  bovela.  Anj  fistula  may  become  complex  by  tbe 
formation  of  manj  sinuses.  As  regards  the  seriousness  of  a  čase,  the  most 
important  poiut  is  whether  tbe  sinuses  are  lonv  down  in  the  rectum  or 
surroundiog  tiseue,  or  high  up  as  tbe  result  of  abscess  in  tbe  ischio-reotal 
foasa,  or  above  tbe  levator  ani  muBcl&  In  examining  fistula  use  tbe  probe 
with  a  very  light  band,  letting  it  find  ita  own  way. 

If  operation  is  not  at  once  desirable,  palliative  treatment  may  be 
tried  if : — 

(1)  Theie  is  no  internal  opening. 

(2)  The  discbarge  ia  thin  and  watery. 

There  ma^  be  more  than  oae  internal  opening.  Tbe  internal  opening 
most  be  felt  witb  tbe  finger,  a  tortuous  course  of  the  ainua  often  prevent- 
ing  the  probe  from  reaching  it 

In  horseahoe  fiatula  the  ainua  generall7  rune  dorsally  from  one  side  of 
the  anua  to  the  other.  In  children  fistula  is  generali/  due  to  worms,  and 
L8  cured  by  removing  them ;  a  saline  iron  mizture  sbould  be  presoribed  in 
additioo  to  tbe  usnal  vermicide  remedies.  In  adults  palliative  treatment 
consiats  in  tbe  application  of  etrong  acids,  the  outer  opening  of  the  fistula 
being  firat  weU  dilated.  Wool  twisted  upon  a  piece  of  stifl"  wire  ia  paased 
down  tbe  sinus  and  wtthdrawn,  and  then,  similarl/,  wool  saturated  7ith 
tbe  chosen  acid.  A  drainage  tube,  just  Wge  enough  to  fill  tbe  sinus,  is 
inserted,  and  ahortened  dailj.  More  than  one  application  of  the  acid  ma/ 
be  needed,  and  the  extemal  opening  must  be  kept  dilated.  Spontaneous 
cure  of  fiatula  doea  veij  rarelj  occur.  Forcible  dilatation  of  the  spbincters 
sometimea  leada  to  cure,  but  is  verj  uncertain.  Tbe  patient  need  onlj  rest 
for  two  days  after  this  procedure.  WbeQ  a  cutting  operation  ia  to  be 
avoided,  tbe  elastio  ligature  may  be  uaed  if  there  is  only  one  sinus.  For 
detailfl  of  thifi  treatment,  which  is  raretj  suitable,  readers  are  refened  to 
tbe  author'8  larger  work  on  Diseoses  of  this  Rectum. 

Operationa  on  Fistula  in  Ano. — Thirtf-Bix  hours  before  operation  an 
aperient  is  to  be  given,  and  an  injection  on  the  moming  of  the  operation. 
The  patient  shonld  alwaye  be  aneesthetiaed,  aa  the  extent  of  tbe  operation 
cannot  be  foreseen,  and  placed  upon  the  side  on  which  the  fistula  ezista, 
tbe  buttocks  being  brougbt  to  the  edge  of  tbe  ooucb,  and  the  knees  drawn 
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up.  This  b  the  beet  poeition  for  most  rectal  operatioos,  but  nith  fistula  on 
both  Bides  the  lithotom7  poaition  sbould  be  adopted,  A  director  is  paaaed 
iato  the  extemal  opening,  and  if  poaeible  through  the  sinua  aod  iutemal 
opening.  WheD,  with  the  finger  in  the  bowel,  the  poitit  of  the  director  iB 
felt,  it  iB  tumed  towards  the  anus,  acd  the  tissuea  over  it  divided  with  a 
curved  biatourj.  If  the  point  of  the  director  cannot  be  brought  out  at  the 
anuB,  owing  to  the  depth  of  the  fistula,  it  muat  be  passed  weU  through  the 
sinuB,  and  steadied  bj  the  left  forefinger  inserted  into  the  rectum,  while  a 
straight  knife  is  ruD  along  the  groove  of  the  director,  cutting  towards  the 
bowel  uutil  the  tiseues  are  serered.  This  is  oot  an  easj  operatioD.  Dila- 
tion  of  the  Bphinctere  ia  of  great  assistance.  If  tbere  is  do  intemal 
opening,  tbe  point  must  be  found  where  onlf  mucouB  membrane  intervenes 
between  the  point  of  the  probe  and  the  intemal  finger.  If  this  is  the 
bigbest  point  of  the  sinus,  work  the  point  through,  and  bring  it  out  at  the 
anuB.  If  it  be  not  the  highest  point  of  the  Binus,  gentl^  puBh  the  probe 
farther,  and  then  thrust  it  through  the  tissues  into  the  bowel.  Unless  the 
sinus  is  laid  open  to  its  whole  eztent  the  patient  will  not  be  cured.  After 
dividing  a  fistula  from  its  external  to  ita  intemal  opening,  aearch  with  tbe 
probe  for  any  sinus  running  up  beyond  the  intemal  aperture.  Search  with 
the  finger  tip  for  lateral  sinusea  from  the  main  track,  or  for  outward 
burrowing  beyond  the  external  opening.  There  maj  be  a  aecondarj  sinua 
beneath  the  main  one.  This  is  found  bj  scraping  awa7  the  granulation 
tiBBue  of  the  mnin  sinus.  When  atl  ainuses  have  been  slit  up,  the  over- 
lapping  edges  of  the  skin  sbould  be  takeu  olf.  In  cases  with  much 
induratioD  draw  a  straight  knife  through  the  denae  track  of  the  fistula, 
and  outward8  bejond  the  external  opening.  'VVben  the  operation  is 
completed,  some  fino  cotton  wool  is  packed  with  a  probe  into  the  bottom 
and  every  part  of  tbe  wound.  A  pad  of  wool  over  tbe  wouDds,  and  a 
T-bandage  firmlj  applied,  oomptete  the  dreasing.  In  this,  as  in  ali  rectal 
operations,  strict  surgical  cleanlinesa  must  be  observed  throughout.  In 
cases  wbere,  owing  to  the  depth  of  the  sinus  and  tbe  densitj  of  the  tiesues, 
the  point  of  a  probe  director  oannot  be  got  out  of  the  anus,  tbe  author's 
spring  Bcisaors  and  special  director  are  recommended.  In  operating  upon 
horseshoe  fiatulee  only  one  division  of  the  sphinoter  must  be  made.  Press 
a  director  through  the  external  aperture,  and  on  to  its  point  incise  the  skin 
in  the  middle  line  behind ;  pusb  the  director  through  and  slit  up.  Then 
sht  up  tbe  lateral  sinuses  on  directora  pasaed  in  at  the  extemal  openings, 
and  brougbt  out  at  the  dorsal  incision.  Most  horseshoe  fistulee  are  dor^ 
Incontinence  of  feeces  does  not  folIow  operations  upon  these  cases  if  the 
intemal  sphincter  is  not  divided,  and  if  ali  looae  mucoue  membrane  or  piles 
that  va&j  be  present  be  thoroughlj  removed,  bo  as  to  inaure  some  contrac- 
tion  of  the  anus.  Intemal  fistuUe  are  often  connected  with  heemorrboids, 
and  sometimes  follow  Buppiiration  caused  bj  appUcation  to  these  of  Btrong 
remedies.  The  intemal  opening  may  be  deteoted  onIy  with  difficulty, 
appearing  as  an  ulcer  wbich  muBt  be  aearched  with  the  probe.  In  operat- 
ina  nnnn  women  cut  as  little  as  possibla 

nence  of  fseces  results  from  cutting  the  muscles,  particularlj  the 
hincter,  in  more  than  one  plače.  On  one  dde  tbe  sphincters 
vided  quite  through  without  harm  if  the  incision  ia  at  right 
!ie  fibres  of  the  musclea  After  operation  for  fistula  the  bowelB 
onfiued  for  three  days.  The  wool  sbould  be  weU  moistened  and 
little  day  hy  daj,  beginuing  on  the  daj  after  operation.  After 
ie  bowels  sjringe  the  wound  dailj  with  warm  antiseptio  lotion, 
ittle  cotton  wool  lightlj  aloog  the  whole  track.     Fresh  sinuses 
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are  generali/  indicated  by  Budden  iocrease  of  discharge.  WheDever  a 
woUDd  eecretes  more  tban  its  surface  aeemB  to  warrant,  or  pua  oozes  up  on 
preBSure,  search  diligentl/  for  the  siiiua  BuiTowmg  hus  certaiolf  com- 
meoced.  Patients  should  be  encouraged  to  stale  wheii  the/  hsve  pain  in 
or  Dear  a  healiog  fistula,  tbis  may  lead  to  earij  detectioo  of  small  abscesa 
or  sinus.  The  length  of  time  that  a  recumbent  poeture  is  to  be  maintained 
dependu  upon  the  general  health  and  exteDt  of  tne  wounda.  Patients  need 
not  be  kept  loog  in  bed,  but  should  be  luade  to  recline  upon  a  sofa.  Never, 
if  it  can  be  avoided,  operate  upon  a  fistula  that  is  acutelj  inflamed.  A  free 
dependent  opening  only  should  be  made,  and  the  patient  rested  till  ali 
inflammation  has  subeided. 

Incontinense   o/  Feeces;    Catises   and    Treatvient. — Incoutinenoe    may 
result  frora  injudicious  operation,  even  on  ordinary  fistulse,  or  from  estensive 
fistulfe.     This  distresaing  Bymptom  is  assooiated  with  thiee  conditions  of  ' 
sphincter : — 

(1)  Too  deep  a  cut  has  been  made  thiougb  botb  epbincters,  and  the 
wound  ia  bealing  bas  left  a  deep  sulcus. 

(2)  The  sphincter  has  been  divided  in  two  places,  and  weak  spliciug  has 
ensued,  the  muscles  being  divided  obliqueIy  instead  of  at  right  angles  to 
their  tibres.    Cicatrices  are  seen  and  felt,  one  eacb  side  of  the  boweL 

(3)  In  women  the  anal  sphincter  has  a  weatc  poiot  in  the  perinieum, 
owing  to  decuBsation  witb  fibres  of  the  sphiacter  vaginse.  When  this  point 
is  incised  loss  of  power  results.  In  theee  easee  little  is  found  on  ezaiuina- 
tion,  except  that  the  scar  shovs  the  fistula  to  have  been  perineaL 

A  single  operation  may  sueceed  in  curing  aDy  of  tbese  couditious,  but 
many  may  be  neces8ary,  and  months  may  elapse  before  a  Batisfactory  result 
is  obtained.  In  most  cases,  however,  free  applicatioa  of  the  rectal  cautery 
is  to  be  employed.  The  eztemal  and  internal  sphinctere  are  deeply  bumed 
in  several  places,  tbe  old  scars  cauterized,  and  the  tissue  just  around  the 
anuB  bum^  into.  The  wounds  are  to  be  dressed  with  wool  saturated 
in  olive  oil  After-treatment  needs  great  čare,  daily  paaaage  of  the  finger 
keeping  contraction  withia  due  bounds,  and  soft  motione  being  habitu^y 
procured.  In  the  condition  firat  deacribed,  where  there  is  a  smoua,  the  old 
Bcar  tissue  may  be  cut  away,  and  the  wound  united  by  catgut  sutures.  In 
the  second  condition  the  cautery  atfords  tbe  0Qly  bope.  In  tbe  tbird 
condition  Lavrson  Tait'8  operation  on  the  perinseum  may  be  performed,  and 
the  flaps  tumed  into  the  rectum. 

Fistula  in  coujunction  with  phthisia  requires  special  consideration, 
p&rticularly  aa  regards  the  questioQ  of  operation.  Tv,bereular  fistulce 
are  commonly  distinguisbed  by  tbe  folIowing  attributea : — 

(1)  Fistula  begine  witb  a  cbronic  abscess,  which  is  frequently  painless; 

(2)  The  externAl  opening  is  large,  r^ged,  and  irregular  in  form  ; 

(3)  The  internal  opening  is  large ; 

(4)  The  ainuses  are  soft,  and  felt  as  gutters  or  depreseions  below  the 
skiu ; 

(5)  The  skin  around  the  external  opening  is  blue  and  unbea1thy 
looking ; 

(6)  Discharge  is  thin  and  watery,  and  tubercle  baciUi  may  be  found  in  it; 

(7)  Tbe  buttocks  are  thin,  and  the  ischio-rectal-fossa  depressed ; 

(8)  Tbere  is  an  eicesaive  amount  of  hair  which  is  loog  and  fine ; 

(9)  The  aphincters  are  weak,  little  resistanoe  being  offered  to  the 
introduction  of  a  finger. 

Fistula  with  some  or  ali  of  these  charscteristics  may  be  met  with  in 
persons : — 
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(1)  The  eubjeote  of  actire  tuberculosis ; 

(2)  'Who  have  had  Iiffiiiiopt7HiB,  aad  stili  have  remains  of  a  cavit7  or 
consolidation  of  apices ; 

(3)  "VVho  have  the  familj  historj  of  pbthisis,  but  no  direot  evidence  in 
themselves,  escept  the  fistula. 

In  the  firet  clasa  oni/  suoh  operation  aa  ia  neceasarj  to  relieve  pain  will 
be  recommeuded ;  in  the  second,  <H»eration  with  very  careful  limitation  of 
incision ;  and  in  the  third,  an  earlj  and  free  operation  to  rid  the  patient 
from  a  poseible  Bource  of  future  infection.  These  patienla  are  generally 
better  subjecta  for  chloroform  than  for  ether.  After  operation  theae 
patienta  ahould  not  be  kept  8trietly  on  the  back  or  aide,  as  UBuallj  after  an 
operation  for  fistula.  They  should  be  a11owed  up,  or  in  a  aittlng  position, 
even  from  the  day  after  operation.  Careful  feediag,  drug,  and  climatic 
treatment  will  help  to  a  favourable  result. 

H.SMOHRHOIDS. — Piles  are  generallj  described  as  being — 

(1)  Internol  or  "  hleeding  " ; 

(2)  Eitemal  or  "  bllnd  " ; 

aod  the  diatinction  ia  as  a  rule  well  marked,  although  internal  hsemorrboida 
may  so  prolapse  as  to  be  mostij  e^ternal,  and  exterual  pilea  may  encroach 
upon  the  mucoua  membrane  withia  tbe  anus.  E^ternal  piles  are  the  less 
important.  They  are  of  two  kinda :  the  first  being  h^pertrophies  of  akin, 
eiaggerations  of  the  surface  of  the  anus ;  and  the  second,  veuous  tumours 
rounded  or  elongated,  aituated  at  the  verge  of  the  anus,  or  passing  up  into 
the  bowel.  £xternal  pilee  cannot  be  reduced  within  the  anus.  lotemal 
piles,  if  protruded,  can  be  so  reduced  bj  gentle  preesure,  and  thua  in  douht- 
ful  cases  a  diaguosis  maj  be  made  as  to  whiGh  of  the  two  kinda,  or  whether 
both  are  preaent.  When  both  kinda  are  present  the  čase  must  be  regaided 
aa  one  of  internal  pilea.  Extemal  hffimorrhoida  are  so  common  that  few 
peraona  reach  nuddle  age  vdthout  suSering  from  them  in  greater  or  less 
degree.  So  great  a  varietj  of  causes  helps  to  their  formation  that  no  olass 
of  persons  is  exempt,  but  those  sufTer  moet  perhaps  who  are  prone  to  rich 
living,  ezceBSive  smoking,  saden  tary  occupationa,  or  violent  prolonged 
ezercise.  Straining  at  stool,  the  use  of  cheap  printed  paper  aa  a  detergent, 
constipation,  and  pregnancy  are  some  of  the  factors  verj  commonlj  present. 
Either  varietj  of  extemal  pile — the  simple  akin  hjpertrophv  and  the 
varicose  clot-coutaining  vein — is  liable  to  acute  attacka  of  inflammation. 
Extra  eating  and  drinking  are  often  tbe  exoiting  cause  of  theae.  A 
sensation  of  fulness  and  pulsation  in  the  anus,  followed  hj  itching  of  a  most 
annoying  nature,  is  the  firat  sjmptom.  The  anua  is  a  little  svrollen  and 
tender,  and  there  may  be  a  stain  of  blood  when  the  bovrels  act  Ali  this 
may  paaa  o£f  with  simple  treatment,  but  if  neglocted  will  precede  a  more 
severe  attack.  One  common  miatake,  to  suppoae  the  piles  internal,  and 
attempt  their  reduction,  muat  be  carefu11y  gua^ed  againsL  The  necessarj 
treatment  conaiata  in  spare  diet,  reet,  reduction  of  smoking,  an  aperient 
piU,  and  the  local  application  of  a  sedative  and  astringent  ointment  or 
lotion.  Common  and  efficient  preacriptions  are — Bismuth  subnltr.  5ij., 
Hyd.  subohtor.  3j.,Cocaine,gr.  iv.,  vaeelinead,  ^j.;  orLiq.  plumbi.  subacet.  gj., 
Liq,  opii.  aedativ.  %sa.  A  tumbler  of  Vichf  water  or  Carisbad  aalts,  taken  on 
rising,  is  often  a  useful  adjunct.  If,  through  delay  in  treatment,  more  acute 
inflammation  aete  in,  the  pilea  become  much  increaaed  in  eize,  cedematous, 
or  shiuy,  and  very  painful  if  touched.  By  irritation  they  cauae  spaam  of  the 
sphincter  and  levator-ani  muscles,  giving  rise  to  acute  pain  juat  aa  the 
patient  18  falliugoff to  slecp.  He is  generally  feveriah and  constipated.  'Warm 
applicationa  are  in  thia  slate  generaUy  better  than  cold,  but  sometimeo  ic« 
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gives  much  relief.  Treatment  as  recomrnended  above  will  probabl^  cura 
the  attack,  but  if  deeired,  operatiOD  ma^  be  ab  once  undertaken.  It  iB  to 
be  recomrnended — 

(1)  For  the  saving  of  tirne ; 

(2)  To  prevent  recarrenoe ; 

(3)  If  the  paiu  ia  great,  aud  unrelieved  by  paltiatives. 

In  the  oase  of  the  hypertrophied  skio  tumoure,  operation  coDsiats  in 
remoying  them  with  sciesora,  and  niay  be  done  under  gos.  Čare  must  be 
taken  not  to  reinove  enoush  akin  to  induce  Bubeequeiit  contraction.  The 
venouH  piles  are  to  be  pincbed  up  betveeu  finger  and  thumb,  and  the  basis 
tranafised  with  a  ourred  bistourj,  whioh  ia  made  to  cut  out.  PreaBure 
extmdee  the  dot,  and  fine  ootlon  wooI  ia  then  placed  at  the  bottom  of  the 
eac.  The  incision  is  made  in  the  directlon  of  tbe  radiating  folda  of  the 
aniis.  If  uDopeiated  on  theae  tumoura  maj  form  cutaneoua  flaps,  the 
blood  in  them  becoming  abeorbed. 

Internat  Hamorrhoids. — Ali  canaea  of  eztemal  piles  tend  to  the  produc- 
tion,  too,  of  intemal,  but  theae  may  slso  represent  a  familf  idiosjncrsaj. 
Pr^nancT,  which  often  cauaea  eiternal  pilea  that  paae  away  after  labour, 
bas  a  diD'erent  relationahip  to  intemal  hiemorrhoida  which  appear  after 
parturition,  when  the  parts  are  relazed  and  involution  ie  taking  plače. 
Intemal  piles  have  b^n  attributed  to  anatomical  peculiarities  of  the 
auperior  haBmonhoidat  veina,  but  tbeir  diverae  atmcture  ia  againat  this 
view,    They  mfty  be — 

(1)  CapilUry; 

(2)  Arterial;  or 

(3)  VenouB. 

The  firat  aie  amall,  florid,  Taspberry-like  looking  vaacular  areaa  on  the 
mncouB  membrane,  with  a  granular  aurface  that  bleeds  on  the  slightest 
toucb.  They  consist  of  hypertrophied  capilIaTy  veasels,  and  8pongy 
coonective  tiasue,  and  oloBely  resemble  arterial  ntevL  After  a  loug  time,  or 
after  atrong  appUcattona,  they  lose  their  granular  appearance,  .aod  may 
remain  dormant  for  longer  or  shorter  perioda  when  thej  grow  again. 
Arterial  haernonboida  are  aesaile  or  8lightly  pedunoulated  tumours,  with 
gliatening  or  8lightly  granular  aurface,  and  having  an  artery,  often  as  large 
as  tbe  T^ial,  entermg  the  upper  part  They  conaiat  of  oumerona  fredy 
anaatomoaing  TeaseU,  tortuoua,  and  aometimea  dilated  into  pouchea,  and  a 
atroma  of  connective  tiasue. 

In  the  third  yariety  of  intemal  pilea  veina  predominate.  The  tumours 
are  often  as  large  as  a  hen'B  egg,  of  bluiah  or  livid  colour,  with  a  emooth  or 
pseudo-cutaneona  surface.  Ordinary  piles  of  long  standing,  causing  dia- 
charge  rather  than  bleeding,  have  been  spoken  of  as  "  white  pUea."  Fartial 
prolapse  of  tbe  muooua  and  aubmucous  membrane  of  the  reotum  much 
reaemblea,  but  ia  to  be  diatinguished  from  pilea.  There  ia  no  definite 
tumour,  and  no  hypertrophy  of  vessels. 

Capillary  pilea  can  be  diagnosed  anly  by  8ymptoma  and  ooular  inspection ; 
they  cannot  be  felt.  Paina  in  the  baok,  in  the  apermatic  oord  and  testiclea, 
and  amall  daily  losses  of  blood,  are  commonlj  met  It  ia  this  fomi  of  tbe 
diaeaae  that  niay  be  benefited  by  application  of  carbotic  or  fmning  nitric 
acid.  The  treatment  ia  uncertain,  even  witb  capillary  piles,  and  never  to  be 
used  with  the  arterial  and  venoua  forma.  Powerful  astringents,  as  liq.  bama- 
melia,  twice  daUy,  or  Buppositories  of  sulphate  of  iron,  are  similarlj  some- 
timea  effective  witb  capillary  piles.  Arterial  and  venous  pilea  have  many 
eymptoms  in  oommon,  and  the  suffering  they  oauae  dependa  more  upon  the 
condition  of  the  tumour,  as  regaida  inflanunation  or  uloeration,  than  upon 
VOL.  X  20 
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its  exact  histological  oatare.  In  the  earlj  stages  of  the  agectioo  tlie  piles 
come  down  at  atool  and  bleed,  retuming  witMii  the  sphincter  after  the 
boweb  have  acted  or  wheD  the  patient  riseB,  or  at  leaet  upon  hia  lyirig  down 
and  Toluotarilj  retracting.  Later,  pressure  is  needed.  On  their  retum 
they  come  outside  the  sphincter  oa  the  sUghtest  exertioD,  discbarge  mucua, 
bleed  independentlj  of  action  of  the  bowel8,  and  cause  a  conecaut  sense  of 
weight  above  the  anue,  the  patient  feehng  as  if  the  boweb  were  never 
properlj  relieved.  Cutaneous  hjpertrophies  are  generali/  present  around 
the  anua  These  are  irritated  bj  the  discharge,  becoming  inflamed  and 
very  tender.  SometimeB  a  number  of  poljpoid  growth8  are  studded  over 
the  mucouB  membrane.  Arterial  and  venouB  piles  can  be  felt  on  ezamina* 
tion  as  tumours  bulging  frora  the  rectal  waU  with  well-marked  suloi 
b6tween  them.  If  scratched  thej  bleed  freely.  Arterial  piles  are  lees 
dependent  upon  constitutional  cauaes,  and  have  leas  tendenc/  to  prolapse 
thau  the  venouB. 

Treatment. — Palllative  treatment  has  little  effect  upon  artenal  piles. 
With  venous  piles  it  may  materiali)-  alleviate,  if  not  cure,  the  diucase. 
Such  treatment  consists  in  regulating  the  diet  and  mode  of  lite,  careful 
regulations  of  the  boweb,  the  use  of  cold  water  injection  after  their  action, 
and  the  application  of  suitable  astringent  ointments.  Advanced  eases  need 
operative  treatment. 

Treatment  of  Protruding  Piles. — If  the  piles  have  just  come  down  tlie 
patient  sbould  lie  prone  with  pillow  under  the  pelvis.  Wool  saturated  vvith 
20  per  cent  cocaine  Bolution  is  left  on  the  piles  for  ten  minutes;  the  finger 
is  theu  passed  up  the  bowel,  while  gentle  attempts  are  made  by  pressure 
with  the  other  hand  to  empty  the  piles  of  blood.  If  this  fails  a  bladder  of 
ice  should  be  placed  over  the  part  for  one  hour,  and  then  taxia  again  tried. 
Thia  again  failing,  applj  cocaine  ointment  and  make  no  further  attempt  at 
reduction.  If  the  piles  have  been  down  for  some  time  and  are  inflamed  or 
even  aloughing,  and  cannot  be  returned,  they  must  be  treated  with  ointment 
and  fomeutatioua  If  they  can  be  returned,  but  immediatel;  prolapse  again, 
the  same  treatment  ia  to  be  used.  It  cauaes  profuse  suppuration  with 
8peed7  separation  of  the  sloughs.  Stimulanta  and  tonios  are  often  necesear^ 
in  such  casea  In  pregnancj  piles  should  be  operated  on  only  if  there  is 
much  toas  of  blood  and  great  aufferiug.  The  recumbent  position  ia  to  be 
kept  longer  than  with  other  cases.  In  women  the  subjects  of  uterine  dis- 
placement  thia  must  be  remedied  before  any  operatiou  for  piles.  Com- 
plicated  cases  of  disease  of  rectum,  uterus,  and  bladder  are  common  and 
most  difficult  to  remedy.  Wheu  piles  are  causing  serious  loss  of  blood 
every  day's  delay  in  operation  is  to  be  deplored,  and  no  consideration  sbould 
lead  to  postponement  of  the  only  measure  which  can  effectually  relieve  the 
drain  upon  the  atrength. 

Opcrationa  for  Internat  Ecemorrhoids. — Thirty-8ix  hours  before  opera- 
tion, two  pilla  are  to  be  given,  compoaed  of :  Pil.  hydrai^.  gr.  j.,  Pil,  coL  et 
hyo8cy.  gr.  iv.  WheD  the  pilea  are  venous,  and  in  some  plethoric  patients, 
a  longer  courae  of  preparatorj  treatment  is  desirable;  while  in  the  very 
ansemic  leas  drastic  purges  are  better.  On  the  morning  of  operation  an 
enema  is  given.  The  patient  is  placed  upon  the  right  side  at  the  edge  of 
the  bed.  The  assistant  stands  with  his  bock  towards  the  patienfs  head, 
raising  the  upper  buttock  with  his  right  haad,  and  with  the  right  elbov 
hooked  over  the  patienfa  pelvis,  thus  controlling  the  position.  There  are 
several  operations  from  which  to  cboose  in  treating  beemonlioida  Before 
describing  that  by  ligature,  which  we  reoommend  in  the  vast  majority  of  cases, 
we  will  briefly  aUude  to  others  which  may  in  certain  cases  be  preferred. 
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(1)  £xcision  by  Knife  or  ScisBora — Thie  must  only  be  done  when  the 
pilea  are  not  large,  vascular,  or  numerous.  The  so-called  "white  pile," 
partisUj  proUpsed  mucous  membrane,  and  the  Bingle  perineal  pile,  so 
frequently  found  in  women,  are  convenientlj  operated  upon  in  thia  way. 
The  Bphincters  are  first  gently,  but  fiilly  dilated.  The  pile  is  seized  at  the 
base  by  a  vulaellum  and  cut  ofT.  The  vulsellum  ia  kept  in  plače  till  anj 
spurting  vessels  have  beeu  clipped  and  twiBtedi  rarely  more  than  two 
require  attention.  'VVhen  bleeding  has  ceased,  cotton  wool  soaked  in 
Bolution  of  tannin  and  water  (equal  parta)  is  placed  within  the  anus  as 
high  ae  the  sciseors  have  out. 

(2)  The  ecraaeur  formerly  often  used  has  now  no  recommendation  in 
operating  for  piles.     Its  use  is  foIlowed  by  intense  and  prolonged  pain. 

(3)  Application  of  Strong  Acids. — Ttos  must  be  reserved  for  the  treat- 
ment  of  Bmall  granular  piles  or  patches  of  villous  bleeding  mncous  membrane. 
Eucaine  (4  per  cent)  is  applied,  and  the  area  to  be  treated  surrounded  with 
wool  soaked  in  bicarbonate  of  soda.  The  surface  is  then  dried  and  the  acid 
BppUed  eeveral  times  with  a  small  voodeo  brush.  The  parta  are  then 
wa8hed,  oiled,  and  returned  within  the  sphincters. 

(4)  Injection  of  Carbolio  Acid. — The  advantages  of  this  method  are  that 
con&nement  in  bed  is  not  necesaary,  and  it  can  be  employed  without  a 
general  amesthetic.  Its  graat  drawback  ia  that  it  is  far  more  dangerous 
than  auy  other  method  of  operating.  Dangerous  heemorrhage,  emboJjsm  of 
the  liver,  and  many  deatha  have  followed  injection.  The  injections  are 
made  with  a  hypodermio  syringe,  and  may  have  to  be  repeated  after  a 
fortnight.  Injection  should  never  be  performed  when  there  are  many  piles, 
or  when  a  pile  is  one  which  eannot  be  completely  returned  within  the 
sphincters.  Injection  m&y  stop  bleediog  and  diminisb  prolapse,  but  it.  is 
nob  bo  be  r^arded  as  a  cure. 

(5)  Cauterisatiou. — There  is  the  same  objection  to  this  as  to  the 
injection  method.  A  slough  or  inflammation  is  produced,  the  extent  of 
which  is  bejond  control,  in  the  interior  of  a  vascular  tumour  not  cut  off 
from  the  general  circulation.  The  eautery  must  be  used  only  in  the  čase  of 
a  capillary  pile,  the  point  is  to  be  freely  apphed  ali  over  the  bleeding  area, 
but  not  to  penetrate  deeply  the  wall  of  the  boweL  There  is  no  advantf^ 
in  employiQg  a  galvanic  cautery.     FaqueUn'8  is  simple  and  preferable. 

(6)  Bemoval  by  clamp  and  scissors,  bleeding  being  arrested  by  the 
heated  iron.  This  "  olamp  and  cautery  "  operation  is  ax  times  as  dangerous 
as  the  ligature,  leaves  great  psin,  and  a  greater  likelihood  of  secondarj 
hsmorrbage,  and  there  is  more  often  troublesome  8ubsequent  contraction. 

(7)  Dilation  of  the  Sphincter  Muscles. — In  some  cases  when  the  pilea 
on  protrusion  are  tightly  gripped  by  the  sphinoters,  become  swoUen,  and 
perhape  bleed  freely,  8peedy  reUef  and  even  a  cure  may  result  from  mere 
dilatatioD  of  the  sphincters,  gently  but  fully  carried  out.  The  method  is  of 
little  valufi  in  other  caaes  unless  the  tuemorrhoids  have  existed  only  a  short 
tirne.  The  operation  of  dilatation  is  of  great  use  for  the  mere  relief  of  pain 
ia  cases  where  fco-  any  reason  a  more  radical  proceeding  is  to  be  avoided. 

(8)  Treatment  by  Crushing. — Thia  method  is  better  than  the  "  clamp 
and  cautery."  It  may  be  used  when  the  piles  are  small  and  not  more  thao 
three.  It  should  not  be  used  for  inflamed  piles  nor  in  cases  of  amenua. 
The  aathor's  ecrew-K:rusher  Is  reconmiended  as  giving  leas  chance  of  recurrent 
haemorrhage,  and  details  of  tbe  operation  are  given  in  bis  larger  work. 
The  operation  is  safe  in  chosen  cases,  but  is  rai%ly  to  be  prefen'ed  to  the 
ligature. 

(9)  Whibehead'8  Operation. — Theoretically,  this   proceeding,  which   is 
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Msed  upon  complete  removal  of  the  pile-beoiing  area,  is  ezcelleot.  Prac- 
ticallj  it  ia  unnece8aftrily  exteDaive,  and  one  of  the  worflt  operations  for 
piles.  Moreover,  recurrence  Ib  more  likel;  after  thia  than  after  operation 
07  the  U^iture,  sod  the  proceediiig  reqiures  about  siz  times  as  long  as  the 
latter.  Three  evil  results  that  have  frequently  followed  thia  operation 
confinn  otir  opinion  ^ainst  it — 

(a)  Aual  atrictnre. 

(b)  L08S  of  sensation  in  and  power  over  the  anus. 

(e)  The  mucouB  membrane,  stitched  down  to  the  skin  around  the  anns, 
adherea  outaide  it.  The  miicous  membrane  is  espoeed  to  irritatioD,  dia- 
charges  mucus,  and  bleeds.  We  do  not  give  a  detailed  account  of  the 
operation  because  its  performance  is  not  recommeoded. 

In  these  ver^  rare  oases  in  which  the  entiie  circumference  of  the  rectum 
is  to  be  ezciaed  for  piles,  Mr.  Thelwall  Thomas'8  modification  of  Whitehead'B 
operation  is  the  ^uickest  and  safest  method.  The  chief  point  is  in  the 
method  of  suturing  the  base«  of  the  piles,  for  description  of  which  the  reader 
is  reforred  to  a  larger  work  on  the  subject. 

(10)  Operation  bjr  Ligature. — This  is,  as  above  stated,  in  our  opinion  the 
safest  and  nest  operation  for  the  great  majority  of  cases  of  hffimorrhoids.  It 
is  b^UD  by  complete  dilatation  of  the  sphinctera.  The  hsemorrhoids  Mre 
drawn  down  one  by  one,  and  with  sharp  BcisaorH  separated  from  their  con- 
nection  with  the  muscular  and  submucous  tissues.  The  out  ia  made  in  the 
white  sulcus  where  skin  and  mucoua  membrane  meet,  and  carried  up  the 
boweI  parallet  to  ita  azis  till  the  pile  is  left  connecbed  by  ao  iathmus  of 
Teaaela  and  mucouB  membrane  only.  Aa  the  larger  veasels  oome  from  above 
and  enter  the  pile  juet  beneath  the  mucoua  membrane  thej  are  unaffected 
bj  thia  inciaion.  A  atrong  silk  ligature  ia  pUced  in  the  deep  groove  nov? 
made  and  tiehtly  tied  with  three  knota,  while  the  aaaiatant  djawa  the  pile 
well  out.  If  tbe  pile  be  veTy  large  a  portion  may  be  cut  off,  enough  being 
left  to  guard  against  the  slipping  of  the  ligature.  A  strip  of  wool  aaturatea 
with  iodoform  ointment  is  passed  into  the  bowel,  and  a  pad  of  wool  over  the 
anua  firmly  aecured  by  a  tight  T-bandage.  It  ia  most  important  when 
there  are  many  pilea,  that  the  base  of  the  Ligature  should  be  as  narrow  as  is 
consistent  with  noo-diviaion  of  the  chief  arterial  8upply;  otherwiae  too 
great  a  narrovving  of  the  rectum  is  produced.  In  6000  cases  of  thia  opera- 
tion we  have  had  only  5  fatal  resulta.  Other  surgeona  Bhow  an  eqaally 
HatiafaGtory  ezperience  of  the  procedure. 

After -tretUment. — The  bowela  ahould  be  confined  for  three  daje.  A 
hypodermic  injection  of  morpbia  is  given  just  after  operation,  and  repeated 
if  nece0sary  for  pain  during  the  firat  twenty-four  houra. 

In  ver7  had  caaea  and  in  delicate  peraona  the  bowelB  ahould  not  be 
allowed  to  act  for  eren  four  daya  or  more.  Diet  ahould  be  light  and  aucb 
aa  leaves  little  reaidne  There  muat  be  no  alcohol  and  complete  rest  in  bed. 
When  retention  of  urine  occurs  the  patienl  ahould  kneel  in  bed  \nth  warm 
fiannela  over  the  pubea.  After  twenty-four  houra  the  pad  of  wool  is 
changed,  and  the  strip  inside  the  bowel  removed  after  fortj-eight.  A  pad 
eoaked  in  sanitas  ia  then  kept  applied.  On  the  third  night  pil.  hydrarg. 
gr.  ij.,  FiL  coL  o.  hyoBcy.  gr.  viij.,  are  administered.  When  the  bovels  act 
the  patient,  unless  aneemio  or  ill,  may  get  out  of  bed.  There  ia  often  pain 
and  a  little  blood  with  the  first  motion.  If  there  is  much  atraining  the 
bowel  is  to  be  ezamined  for  the  presence  of  hard  feeces,  which  must  be 
broken  up  with  the  finger,  an  enema  of  warm  gniel  and  olive  oil  being  then 
given.  After  the  first  aotion  of  the  bowela  fomentation  is  to  be  applied. 
A  daily  actiou  by  suitable  mild  lasativea  is  now  to  be  aecured.    The  woundB 
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are  dressed  daily  with  aatieeptic  lotiooB  or  ointrnents  auitable  to  the  con- 
ditioa  present.  A  weak  antiseptic  solution  ia  ejru^ed  in  after  everj 
action  of  the  boweIa.  The  dreseing  coDBiBts  of  a  amall  strip  of  wool  for 
each  vouod  carrjing  the  lotion  or  ointrnent  prescribed.  After  the  fitst 
week  the  finger  is  paseed  dailj  to  make  eure  tbat  do  contraotion  re8ult& 
The  patient  maj  now  get  up  dailj  to  lie  for  a  f6w  houre  on  a  aofa.  He 
must  not  remain  long  in  the  erect  poaition,  for,  though  convaleacent,  hia 
wounda  are  not  yet  healed.  Best  must  be  insisted  upon  until  the  bowel  is 
felt  to  be  healed.    Ligatures  usuallj  separate  about  the  eightb  daj. 

The  foUowing  conditions  are  often  found  in  conjunction  with  hjemor- 
rhoids : — 

(1)  Fissure. — A  amall  painful  ulcer  is  often  present  in  cases  of  pUes,  and 
is  commonlj  overlooked  because  a  oareful  examination  is  necessarj  to  find 
it,  hidden  as  it  is  by  one  of  the  hEemorrhoidal  tumoura.  Fain  on  defiecation 
or  long  after  the  bowel8  have  octed  should  alvrajB  lead  to  suspicion  of 
fisaure. 

(2)  Fistula  ia  not  ao  common  a  oomplication,  but  ia  sometimes  present, 
and  needs  čare  for  detection  if  it  be  of  the  blind  intemal  kind. 

(3)  Polypu8  and  poljpoid  growths  are  aometlmea  found  with  piles. 
They  must  be  removed  at  the  operation,  or  they  may  prevent  healing  of 
the  wounds. 

(4)  Impaction  of  fsecea  is  sometimes  found  whea  the  operation  for  pilea 
ia  begun.  The  maas  must  be  broken  up  and  w&sbed  away  before  the  sui^eon 
proceeds  further. 

(5)  Laz  Condition  of  Sphincters. — In  old  persons  and  in  those  who  bave 
bad  laige  renoua  pilea  for  a  long  time  thia  condition  may  be  met.  In  such 
cases  it  ia  not  adviaable  to  perform  the  preliminary  dilatation. 

(6)  Malignant  Diaease. — In  eiamining  a  caae  of  hsemorrhoida,  the 
sui^eon  should  never  omit  to  paas  his  finger  weU  iuto  the  bowel  before 
withdrawing  it,  and  tbus  be  sure  that  tbere  is  no  stricture,  ulceration,  or 
malignant  growth. 

Complicationa  that  may  follovt  tke  operation  for  HcemorrhoitU — 

(1)  LoBS  of  Power  in  the  Sphiucters. — ^When  large  piles  have  been  re- 
moved a  senae  of  weakDeas  and  losa  of  power  over  the  anua  may  be  lett 
The  piles  acted  aa  a  plug  and  at  the  same  tirne  caused,  &om  their  prolapsing, 
a  weakening  of  the  sphincters.  Moreover,  the  change  in  the  mucons  mem- 
brane efiected  by  operation  brings  about  a  dulness  of  appreciation  when 
ffeces  approaob  the  extemal  orifice.  Thus  the  patient  may  be  unable  to 
prevent  discharge  of  wind  or  motion.  If  the  anua  is  bathed  nlght  a&d 
momiug  with  cold  water,  and  an  ouuce  of  some  stimulaticg  lotion  be  daily 
injected  ioto  the  rectum,  the  proper  power  soon  retuma 

(2)  Impaction  of  Fteces. — Although  no  fesces  niay  be  seen  at  the 
operation,  lai^  masses  may  be  retained  in  the  large  intestines  in  any  čase 
of  rectal  disease.      Delayed  healing  is    often  due  to  such    deecending 


(3)  Contraction  of  Aduh. — Thia  is  especially  likely  if  the  patient  ia 
allovred  to  get  up  too  soon.  It  usually  affects  the  mucoua  membrane  only, 
and  ia  oured  by  daily  pasaage  of  the  finger  or  bougiea.  In  rare  cases,  when 
there  has  been  long  healing,  or  where  estensive  removal  of  the  wall  of  the 
rectum  waB  neceBsarf,  a  tigbt  hour-glasa  contraction  is  found.  Constitu- 
tional  as  well  as  mechanical  treatment  is  generally  necesBary,  as  suoh  a 
condition  occurs  almoet  only  in  weak  and  uahealthy  eubjects.  The  patienta 
are  generally  vromen,  and  there  is  often  aome  uterine  condition  which 
needs  čare  to  permit  of  cure  of  the  stricture  in  the  boweL 
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(4)  Abflcesa  and  fistula  shoutd  be  looked  for  when  euppuration  is  more 
profuse  thau  is  coDEOsteat  with  tbe  healing  of  tbe  wound,  or  separation  of 
slougba 

(5)  Bubo  or  pelvio  suppuration  maj  arise  in  delicale  patients. 

(6)  Hiemorrbage  may  be  primarj,  recurrent,  or  8ecoiidary.  Tbe  first  is 
very  rare  if  tbe  operation  ia  properlj"  dona  If  no  important  Tessel  can  be 
diacovered  bleeding,  a  little  subsulpbate  of  iron  wool  is  to  be  introduced 
into  the  rectum,  preseure  applied,  and  an  ice  bag  placed  over  the  expOBed 
buttocks. 

Becurrent  hsemorrbage  after  manj  hours,  or  even  a  day,  ia  more 
serious.  If  the  treatment  just  described  does  not  stop  the  bleeding,  and 
eepeciallj  if  the  patient  feels  distended,  there  is  probablj  internal  hsemor- 
rhage.  Prompt  action  is  necessarj.  Bemove  the  bandage,  pasa  a  6nger  into 
the  bowel,  and  teli  the  patient  to  bear  down,  Dark  blood  and  clots  pour 
out.  Sjringe  the  rectum  with  cold  water.  If  the  bleeding  stili  continues, 
paas  the  finger  again  and  find  the  spot  where  pressure  controls  tbe  hsemor- 
rbage.  Ether  ie  now  to  be  administered,  the  nuise  continuing  the  pressure 
upon  the  bleeding  spot,  if  another  medical  man  is  not  at  hand.  Whea  the 
patieDt  is  properlj  anEesthetised  the  nurse  must  continue  the  administra- 
tion  wbile  the  surgeon  pulls  down  the  bowel  with  a  vulsellum,  and  pioka 
up  the  bleeding  vessel.  If  it  cannot  be  found  elips  must  be  left  on  the 
mucous  membrane  at  the  plače  where  pressure  cootrola  the  losa  If  this  too 
is  ineffectual,  the  bowel  is  to  be  plu^ed.  A  No.  12  gum-etastic  catbeter 
with  tbe  ead  cut  off  is  passed  up  the  bowel  for  six  inches.  A  cone-shaped 
sponge,  with  strong  silk  ligalure  passed  through  its  apex,  is  passed  four 
inches  up  the  bowel,  the  two  ends  of  the  ligature  hanging  out.  Then  the 
whole  rectum  below  the  sponge  ia  to  be  carefullj  packed  with  antiseplic 
wool  or  gauze.  Now  puli  the  sponge  downwardB  bj  the  ligature,  at  the 
same  tirne  pushing  the  stuffing  up.  In  this  way  the  sponge  is  distended, 
and  no  bleeding  can  possiblj  take  plače.  The  plug  is  left  in  ahout  one 
week,  and  tbe  patient  kept  if  necessarj  under  the  influence  of  opium. 
Wind  passes  by  the  oatheter. 

Secondarj  bsemorrbage  maj  come  on  at  the  time  of  separation  of  the 
slougha.  It  genetallj  oecurs  oulj  in  elderlj  subjects  of  hroken-down 
constitutiona  Generallj  the  tissues  are  too  rotten  for  application  of  a 
ligature.  Treatment  as  just  described  must  at  once  be  instituted.  After- 
wards  the  buttock  and  lower  part  of  the  boweIs  are  to  be  kept  cool,  and  a 
hot  bottle  put  near  the  head  if  the  patient  is  faint.  Careful  oourishmeat 
and  after-treatment  are  needed.  In  women,  haemorrbage  from  tbe  rectum 
maj  be  controlled  by  the  fingers  in  the  vagina,  making  backward  pressure 
^^inst  the  aacrum. 

Pkocidbntia  Becti. — Frocidentia  and  prolapse  are  often  eonfused. 
Proeidentia  is  a  deacent  of  the  whole  cireumference  of  the  rectum,  prolapsus 
is  a  protrusion  outside  tbe  anus  of  a  portion  or  portions  of  the  mucous 
membrane.  Internal  heemorrhoids,  when  thej  come  outside  the  anus,  are 
said  to  be  prolapsed. 

Proeidentia  maj  take  plače  in  three  ways : — 

(1)  The  entire  cireumference  of  the  mucoua  membrane,  or  ali  tbe  coats 
of  the  rectum,  appear  outside  tbe  anus. 

(2)  The  upper  part  of  tbe  rectum  deaceuda  through  the  Iower,  and 
ftppears  extemallj. 

(3)  The  upper  part  of  the  rectum  descends  through  the  lower  part,  but 
does  not  appear  oulside. 

Constipation  is  usuallj  a  sjmptom  in  cbildren,  but  in  the  old  a  diarrhcea 
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with  discharge  of  mucus  is  more  common.    Id  old  and  bad  caees  there  ia 
qiore  or  lesa  incontmence  of  fseces. 

Id  tha  third  varietj  there  is  obetiDate  constipation,  a  seosatioD  of 
buTDing  aDd  fulDess  witli  teuesmus,  strainiag,  difficult;  ia  defeecation,  and 
oGcasioDal  dischatges  of  blood  aod  mucus.  These  8ymptoms  should  lead  to 
au  exauiinatio&  of  tbe  bowel  with  the  paticnt  stAnding  up.  The  fingei 
passing  up  close  to  the  frODt  or  back  waU  of  the  bowel  meets  ao  obstructioD, 
then,  slightlj  withdrawD,  it  will  find  in  the  centre  of  the  bowel  the  orifice 
of  the  descending  portion.  This  condition  occure  chiefly  in  the  old.  The 
other  forma  of  procidentia  are  moat  oommoD  in  children.  Beason  for  this 
maj  be  found  in  the  leugth  of  the  mesenterj,  though  wonn8,  etone  in  the 
bladder,  phimosis,  and  poljpua  reeti  are  alao  sometimes  to  btame.  Occaaion- 
allj  the  cause  is  indiscernible.  When  a  laige  portion  of  the  boweI  is  down 
there  ia  much  dLfliculty  in  returning  it.  Gentle  taxis,  and  preasiog  up  a 
large  tlezible  hoiigie,  generallj  succeed.  If  there  is  much  Bwelling,  reet 
muet  be  enforced  with  the  buttocks  well  raised ;  after  a  few  daj b  the  maas 
may  be  retumed.  Conelant  application  of  ice  must  not  be  made,  or  serioua 
eloughing  ma/  ensiie.  With  children  palliative  treatment  generallj 
aucceeds  in  curiog  the  condition.  Anj  aource  of  irritation  ia  to  be 
removed,  and  tbe  general  health  attended  to.  Sitting  and  straining  at 
stool  are  forbidden,  the  motiona  being  passed  while  the  child  liea  at  the 
edge  of  the  bed,  or  ataDds  up,  one  buttock  being  drawn  aside  ao  ae  to 
tighten  the  anal  orifice.  Aft«rwards  the  protruded  part  is  waahed  with 
cold  water,  and  thoroughlj  sponged  with  weak  carbolic  or  hamamelie. 
The  bowel  ia  then  retumed  by  gentle  preasure,  and  the  child  kept  lying 
upoD  its  face  for  half  an  hour.  Mild  measurea  failing,  the  application  of 
BtroDg  nitric  acid  ia  the  beat  remedy.  Au  aneesthetic  ia  given,  and  tbe 
protruaion  well  dried.  The  acid  ia  applied  ali  over  it,  and  then  after  being 
oiled  the  parta  are  returned,  and  the  rectum  stuffed  witb  wool  A  pad  ia 
applied  outeide  the  anus,  and  the  buttocks  are  atrapped  together.  The 
howelB  are  confined  for  four  days.  Then  caator  oil  is  given,  the  plug  comea 
away,  and  the  rectum  doea  not  descend.  Sometimes  more  than  one 
appUcatioD  of  the  acid  ia  necesBary. 

I*rocidentia  in  adulta  ia  cured  with  much  greater  di{Qculty.  For  the 
tirst  and  aecond  varietles,  the  beat  mode  of  treatment  ia  free  application  of 
the  actual  Gautery,  asaisted,  if  nece88ary,  by  opening  the  abdomen,  and 
pulling  up  the  gut  from  within.  For  the  third  variety,  pulling  up  the  gut 
from  vvilhin,  and  fixing  it  to  the  abdominal  wall,  ia  the  safest  and  beet 
mode  of  treatment.     The  cautery  is  used  in  the  following  manner : — 

Tbe  patient  is  ansesthetised,  preferably  with  etber,  the  part  if  not  quite 
down,  is  drawn  fully  out  of  the  anua  by  a  vulaellum.  "^Vith  the  iron 
cautery  at  a  dull  red  beat,  make  four  longitudinal  atripes  from  the  base  to 
the  apex  of  the  procidentia,  taking  čare  not  to  bum  so  deeply  tovvards  the 
apex  as  at  the  base.  If  the  procidentia  ia  Tery  lat^e,  aix  atripea  may  be 
made.  The  intestine  is  then  oiled  and  retumed  within  the  anua.  The 
sphincters  are  partially  divided  on  both  aides  of  the  anus  by  a  aawiDg 
motioD  of  the  hot  iron,  and  a  amall  portion  of  the  oiled  wool  ia  inserted. 
The  patient  must  be  kept  in  bed,  and  the  motions  paased  lying  down.  If 
the  wounds  are  not  healed  in  a  month  be  must  continue  tbe  recumbent 
position  for  anotber  two  vreeka,  by  which  time  it  rarely  happens  that  ali  ia 
not  healed.  After  be  ia  up  and  about,  motions  should  be  paased  lying 
down. 

POLTPCS  Kbcti  and  Polvpoid  Geowths. — By  polypi  we  mean  pedun- 
cutated  growtha  attached  to  the  mucoua  membrane  of  the  rectum,  aud 
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generali/  situated  not  less  than  one  inch  from  the  anua.  They  maj  be 
found  two  incheH  up  the  bowel,  bul  rarelj  more  than  tbat.  Geaerallj  ther 
grow  from  the  doisal  portion  of  the  rectum.      The   two  commoo  kintu 

(1)  Mv£ous  or  So/t  Po(r/pi. — These  are  smnll  vascular  tumoura  with 
pedicle  often  two  iuches  long.  Tbey  resemble  a  half-ripe  mulberrj.  These 
polypi  may  bleed  very  freely.     They  are  true  adenomata. 

(2)  Vibrous  polj/pi,  which  originale  from  the  Bubmucous  conDective 
tiaaue.  Theae  may  be  Tery  hard  and  have  pedicles  always  attached  above 
the  sphiDclers.  In  adults  polypi  are  generally  neilher  very  hard  nor  veij 
Boft.    They  are  sometimes  cjstic. 

Si/mptoms.  —  In  cbildren  there  ie  frequent  desire  lo  go  to  atool, 
tenesmus,  occasional  bleeding  wilh  dischai^e  of  mucus,  and  a  fle8hy  mass 
protnides  when  the  bowel8  are  acling.  When  Bitualed  high  up  polypi 
may  be  dangerous  by  cauaing  inlusauBception.  The  peduacie  is  aleoder, 
and  probabij  polypi  are  at  limea  8pontaneously  cured  by  eeparating  when 
a  bani  motion  ia  paased.  In  adults  Ihere  is  often  Ihe  hiatory  that  without 
previous  diacomfort  a  substance  is  discovered  to  protrude  wheD  the  patient 
ia  at  stooL  Tbia  is  characteristic.  Until  the  peduncle  is  long  enough  to 
allow  the  polypus  to  be  protruded  or  grasped  by  the  sphincters,  there  is 
Uttle  or  DO  inconveoience,  and  the  oneel  of  the  disease  therefore  appears 
quite  sndden. 

This  is  different  from  the  hi8tory  of  a  čase  of  hsemorrhoidB.  A  certain 
diagnosis  is  made  by  passing  the  finger  to  its  fullest  extent,  and  8weeping 
rouod  the  rectal  surface  as  it  is  withdrawn.  The  diaease  may  be  mistaken 
for  internal  piles,  procidentia,  or  dy8QQtery.  An  eramination  afler  an 
injection  wiU  decide  against  the  first  two,  and  the  patient'B  general 
conditioD  and  nalure  of  his  motiona  against  the  last. 

The  ODly  trealment  to  be  recommended  is  removal  of  the  growth.  The 
peduncle  is  lo  be  seiiied  close  to  ita  base  with  toraion  forceps,  and  gentlj 
tvisted  till  the  polypus  comes  away.  There  is  no  heemorrhage  or  pain,  and 
no  neceBslty  for  restiug  more  than  one  day.  If  the  polypu8  be  large  it 
sbould  be  drawn  down,  and  a  threaded  needle  pasaed  through  a  emall  piece  of 
the  muoous  membrane  at  the  base  of  the  pedicle.  A  kuol  is  tied,  and  Ihe 
pedicle  then  surrounded  with  the  ligature  tightly  tied.  The  polypus  is 
then  cut  off,  not  too  near  Ihe  ligature.  In  euch  a  čase  the  patient  Is  to  be 
kepi  at  rest  until  the  ligature  separates,  and  the  bowels  confined  for  three 
days.  Lisseminated  polypi  constitute  a  rare  diaease  peculiar  to  certain 
families,  several  members  of  the  same  faniily  being  affected.  The 
Bymptoms  resemble  those  of  the  soft  polypus  in  children.  The  treatment 
is  of  uncertain  reeult.  Attempbs  to  relieve  by  means  of  astringeat  io- 
jections  are  futile,  and  the  most  efficient  treatment  is  to  dilate  the 
sphincters,  under  an  ansesthetic,  and  with  the  finger  and  a  Volkniann'8 
epoon  lo  acrape  away  the  polypi  as  high  as  can  be  reached.  Teaesmus  and 
rectal  discomforts  are  reUeved  in  this  way,  bul  of  course  the  poljpi 
situated  in  the  upper  part  of  the  sigmoid  flexure  and  colon  are  unaftected, 
BO  loose  motions  of  mucus  and  blood  continue.  The  ecraping  may  have  to 
be  repeated.  There  is  sharp  bleeding  which  must  be  arrested  by  hot 
injections.  CompUcalions  sometimes  arising  from  polypuB  are  abacess,  ulcer, 
fisBure,  and  fistula.  If  with  hislory  of  polypua  none  can  be  felt,  the  patient 
must  be  examined  juat  afler  an  odministralion  of  au  enema. 

Polyp&id  ffrowtha  are  small  growths  not  ahsolutely  pedunculated  pro- 
truding  from  the  rectal  mucous  membrane.  They  rarely  come  outaide  the 
anuB.     There  are  lwo  kinds,  both  lo  be  dialinguiahed  from  wartB,  which 
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chieflj  adect  the  outside  of  the  anus.     One  kind  are  little  tags  of  mucous 
membrane,  never  more  than  one  inoh  long,  generally  aituated  ob  a  small 

E"e,  or  at  the  upper  part  of  a  fiaeure.  The  otberkind  are  hard  and  nipple- 
e,  with  broad  base  and  firm-pointed  apex.  Thej  are  composed  of  dense 
fibrouB  tissue.  Discbarge  of  mucus,  or  a  moiat  watery  condition  of  the 
anuB,  is  the  simptom  for  which  auch  growtb8  usuall}'  lead  patients  to 
consultation.  ExBjmiiation  witb  finger  and  speculum  reveal  these  growtbs 
which  are  to  be  removed  witb  tbe  acis^ra. 

WartB  around  the  anua  are  as  varts  elsewhere.  Thej  are  beat  removed 
hj  applfing  fumiug  nitric  acid  to  esch  indiTidually,  and  scraping  them 
off,  appljring  acid  again  to  tbeir  basea. 

Fruritus  Ani  or  Painful  Itchikg. — Thia  is  a  distresalng  and  in- 
tractable  affection,  but  le  always  curable  if  the  patient  will  patiently  and 
persistentij  foUow  out  treatment.  The  general  causes  are  too  free  living, 
hereditary  predispoeition,  and  various  diaoiders,  of  which  gout  is  the  most 
frequent.  Farticular  arbicles  of  diet  affeot  some  persons — lobster,  for 
instance,  isTariablj  cauaittg  pruritua  in  certain  subjecta.  Špirita,  coffee, 
and  excesBiTe  emoking  often  excite  the^complainL  Occasionall^  it  must 
be  considered  as  a  pure  neuroeis.  Local  causes  are  conatipation,  pilea, 
po]ypi,  fistula,  and  Toginal  diacharges.  The  itching  is  luuallj  worse  at 
night,  but  in  esoitable  persons  ofteo  comes  oq  after  eieiciae,  or  on  entehng 
a  warm  room. 

Uauallj  the  aifeoted  part  8howa  a  distiuot  rash,  or  is  dFy,  rugose,  or 
bright  red.  Sometimes  tbere  are  a  number  of  minute  scales  forming 
irregular  rings  upon  it.  The  most  characteristic  appearaoce  is  loas  of  the 
uatural  pigment  of  the  part.  General  treatment  must  be  appropriate  to 
the  cause,  and  is  of  the  higheat  importance.  Locall;,  irritation  is  best 
relieved  by  atrong  alkaline  solutiona  frequentl7  applied.  Light  diet, 
ezeroise,  and  mineral  waterB  plaj  a  prominent  part  in  the  treatment  of 
moet  caaea,  and  nervous  people  require  aedatives,  sometimea  in  large  doeea, 
at  bedtima  Opium  is  to  be  avoided.  Ointments,  lotiona,  and  powder8 
maj  have  to  be  tried,  and  before  tbeir  applioation  the  part  ia  to  be  washed 
with  Caatile  eoap,  or  oatmeal  and  water.  In  olistinate,  old-standing  cases 
the  parts  ahould  be  rubbed  with  solution  of  nitrate  of  ailver,  40  graina  to 
the  ounce  of  water.  When  the  irritation  ie  so  great  that  the  BuffereT  is 
wom  out  for  want  of  rest,  &  bone  plug  may  be  inaerted  into  the  anna  at 
'  night.  It  is  ahaped  like  tbe  teat  of  a  feeding-bottle,  and  bas  a  circular 
shield  to  prevent  slippiug.  In  some  casee,  when  tbere  is  no  discoverable 
cauae,  benefit  accruea  from  dilating  the  aphiucterB. 

FISSDRB  AND  Painfol  Irritable  Ulcer  OF  THE  Bectum. — Thia  small 
affection  weara  out  a  patient's  health  and  atrength  in  a  remarkable  manner, 
if,  through  motives  of  delicacj,  for  instance,  it  ia  allowed  to  go  on  a  loog 
tima  Yet  it  is  very  eaailj  oured.  Ulcer,  or  fissure,  which  ia  only  a  small 
ulcer  in  a  particular  poaition,  may  be  caused  by  conatipation,  polypi, 
sjphilis,  or  congenital  narrowneBB  of  the  anal  onfice.  It  is  comoionlv 
situated  along  the  intemal  or  external  sphincter.  Ulcers  and  fissures  Tary 
in  depth  and  size.  They  may  be  siuiple  wouQd8,  or  inflamed,  callous, 
indurated,  or  even  witb  a  sloughj  base.  The  most  usual  position  is  dorsaL 
U8ually  the  patient  belieres  himself  to  have  piles,  complaining  of  disohaige 
of  blood  and  matter,  and  svrelliDg  and  pain  at  stool.  The  pain  at  stool 
may  be  excruoiatiug,  leaving  the  sufferer  to  postpotie  action  of  the  bovvela, 
and  thus  increaaing  the  pain  eventually  produced  by  passage  of  hard, 
desiccated  faeoes.  Often  pain  continuea  long  after  a  motion,  and  sometimes 
does  not  begin  till  some  minutes  after.    The  great  mobility  of  the  eitemal 
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BpbincteT,  acd  ite  hee  and  easil/  expoaed  Qerve-Bupply,  accoimt  fot  the 
aeveritf  of  the  paiu.  Betention  of  uriue,  paia  in  the  back,  and  aumbiiess 
down  the  lege,  maj  be  cauaed  by  fiasure.  £xamiDation  for  fisBure  ia 
conducted  in  the  manaer  deecribed  as  U8ually  to  be  adopted  for  rectal 
examiaatioD.  A  polypoid  grovtb  will  ofteo  be  seen  at  the  upper  part  of 
the  fissure.  A  epeculum  may  be  needed  for  detection  of  au  iilcer,  tbough 
the  educated  finger  diatinguieheB  the  spot  at  once,  for  it  feeb  like  the 
intemal  aperture  of  a  fistula,  faut  with  harder  edges,  and  without  elevation 
above  the  level  of  the  mucous  membrane.  In  chiltiren  and  young  persons, 
unleas  a  poljpus  or  polypoid  growth  is  present,  cure  ean  be  obtained  without 
operation.  Best,  mUd  laxatives,  mercurial  olntment,  and  cleanliness,  are  ali 
that  is  nece8sary.  After  action  of  the  bowela  an  opiate  injection  is  to  be 
used.  If  there  is  great  spaam  of  the  sphinctet  belladonna  olntment  ie  to  be 
smeared  around.the  anus  over  the  sphincter.  When  a  fissure  isanterior  or 
lateral,  it  can  be  cured  without  operation.  When  it  is  dorsal,  and  there  ia 
no  spaam  or  hypertrophy  of  sphincter,  it  can  also  be  so  cured.  When  the 
fissure  is  dorsal,  with  spasm  or  hypertrophy  of  the  sphincter,  palHative 
treatment  is  not  enoiigh.  Division,  or  very  freo  dilatation  of  the  sphincters, 
is  then  neees8ary.  The  external  sphincter  must  be  completelj  divided,  the 
intemal  only  stretched.  The  incision  should  begin  a  little  alKive  the 
upper  end  of  the  fiasure,  and  end  a  little  below  the  outer  end.  Its  depth 
should  be  not  less  than  half  an  inch.  Polypoid  growths,  and  8Wollen, 
infiamed  skin,  if  present,  are  to  be  removed  with  sciBsors.  A  small  piece  of 
cotton  wool  is  placed  in  the  wound  for  forty-eight  hours,  and  the  patieut 
kept  in  bed  tiU  the  wound  is  healed,  after- treatment  being  aa  with  fistula 
cases.  Complete  dilatation  is  efTected  by  presaing  and  pulling  with  the 
Ihiimba  tiU  the  sphincters  previou8ly  hard  feel  like  patty.  It  takes  five 
minutes  to  do  this  thoroughly.  Ali  ulcers  about  the  intemal  sphincter  are 
best  treated  by  incision ;  old,  large,  indurated  fissures  also  require  this 
treatment,  and  those  complicated  by  pUes  or  fistula.  Simple  fissures  about 
the  extemal  sphincter,  and  those  in  the  old,  phthisical,  and  broken-duvn  in 
health,  and  in  children,  if  the  operation  is  necessary,  should  be  cured  by 
dilatation. 

Neubalgia  and  Htsteria  of  thk  Rectum. — This  term  is  applied  to  a 
painful  condition  of  rectum,  when  notliing  can  be  found  to  cause  the 
symploms.  Many  slight  lesions  are  easily  overlooked,  and  the  absence  of 
these  must  be  certain^  ascertained  before  any  čase  is  christened  neuralgia 
or  h  y stena. 

(1)  Very  slight  erosiou  or  infiammation  of  a  spot  in  the  rectum,  high  up 
or  Iow  down,  may  cause  great  pain,  and  yet  be  found  only  with  utmost 
difliculty. 

(2)  Fiasures  and  irritable  ulc«rs  may  givo  rise  to  nervous  sensations, 
even  after  they  have  healed.  Perhaps  a  nerve  filament  is  implicated  in  the 
cicatrix.     When  no  local  cause  is  present  the  sjmptoms  are — 

(a)  Beflex,  caused  by  lesion  elsewhere. 

(b)  Actual  neuralgia,  or  byBteria. 

These  cases  do  occur,  tbough  not  commoDly.  Sufferers  from  these  obscure 
affectiona  are  generally  healthy  people  with  no  other  trouble.  They 
complaio  of  short,  etabbing  pain,  unrelated  to  action  of  the  bowel8,  with  no 
apparent  cause,  and  at  times  very  intense.  Others  have  a  aense  of  fulness 
and  biiming,  unrelieved  by  purgation  or  washing  out  the  boweL  Othera- 
are  frequently  obliged  to  go  to  stool,  where  they  get  no  relief,  while  others 
are  burdened  with  a  oonatant  sense  of  the  presence  of  the  rectum.  In  such 
cases,  nhen  the  most  carefnl  examiDatioQ  reveals  no  locat  or  diatant  cause 
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for  tbe  Bjrmptoms,  these  musl  be  regarded  as  neuralgic  qr  hTstericfiL 
CoDditions  with  which  Buch  8ymptoms  are  associated  are — 

(1)  Congestion  oF  the  rectal  veasels. 

(2)  Uterine,  urinary  organ,  aad  prostatic  diseaee. 

(3)  Locomotor  ataiy. 

(4)  Mania. 

(5)  Epilepe/. 

When  none  of  these  esist,  and  there  ie  no  local  cause,  we  are  confrooted 
with  a  Irue  neuralgic  or  eke  a  hfsterical  rectum.  Posaiblj  neuiitis  of 
rectal  nerree  inay  explam  the  paia. 

Pkssistent  CoNSTiPATiON. — The  smrčal  aspect  of  this  complaint  may 
here  be  appropriateIy  considered : — 

(1)  Spasm  with  hypertrophy  of  Bphincters  is  not  at  ali  an  uncommon 
cauBe  of  persistent  constipation.  It  ma^  be  first  induced  bj  an  attack  of 
constipation,  whicb  it  thea  itself  renders  persistent  The  original  attack 
may  arise  in  many  ways,  very  commonlj  from  irtegularitj'  in  atiending 
to  action  of  the  bowela  The  rectum  and  colon  are  over-distended  and 
cannot  act  forciblj'.  The  faeces  become  hard  and  drj,  and  the  muscular 
tissue  of  the  bowel  weakeBed,  perhaps  poisoned.  Straining  with  little  or 
no  result  follow8.  From  this,  and  the  irritation  of  the  dvces,  spasm  and 
hypertrophy  mainly  result.  In  esamining  such  a  caae  it  is  found  that  no 
dilatatioD  of  the  auus  foUows  upon  the  patienfs  bearing  dowQ.  On  in- 
troduction  of  the  finger  the  sphincters  are  felt  to  be  tight  and  broad. 

(2)  Congidnital  narrovmess  of  the  anal  oriGee  is  another  important 
cause  of  chronic  constipation. 

(3)  The  condition  may  result  from  atonj  combined  with  losa  of 
muscular  sense. 

(4)  The  third  varietj  of  procidentia  ma;  lend  to  severe  constipation. 

(6)  Malformation  of  tbe  uterus  and  enlargement  of  the  prostate  may 
be  the  cause,  or  the  constipation  may  be  a  reSez  result  of  renal  calculus. 

(6)  Irreducible  hernia. 

TreatmejU. — As  an  adjunct  to  aH  methods  of  treatment  a  copious 
enema  is  to  be  given,  a  tube  should  be  used  not  shorter  than  8ix  inche«, 
with  a  calibre  not  leas  than  one-third  of  an  inch,  and  open  at  the  top.  In 
bad  cases  a  much  longer  tube  is  to  be  employed.  To  pass  this  the  left 
forefinger  is  introduced  into  the  rectum,  and  the  tube  slid  along  it  beyond 
the  promoiitory  into  the  sigmoid  flexure.  !Now  inject  water,  simultaneously 
pusbiug  the  tube  up  tiie  bowel.  As  much  water  is  to  be  injected  as  can  be 
borne  without  pain.  In  such  cases  forcible  dilatation  of  the  anus  is  often 
neceBSury  for  a  cure,  or  in  less  severe  cases  dBily  pasaage  of  bougiea  in 
increaeing  size.  For  the  congenital  cases  forcible  dilatation  or  division  of 
tbe  sphincters,  fallowed  by  daily  use  of  bougies,  is  the  onIy  8atiBfactory 
trealinent.  In  the  old  or  feeble  a  8yBtematic  course  of  galvanism,  one 
pole  in  the  rectum,  and  the  other  moved  about  over  the  surface  of  tbe 
abdomen,  is  to  be  reconimended.  Massage  is  useful.  When  the  subjecl  of 
constipation  has  a  lax  and  pendulous  abdomen  a  suitable  belt  materially 
aasists  in  curing  the  complaint.  Glycerine  injectiona  are  of  service  only  so 
long  as  they  act  as  a  local  irritant.  When  the  rectum  becomes  aocustomed 
to  them  they  are  of  no  more  service  tban  warm  water. 

IMPACTION  AND  CoNCHKTiONS. — These  may  foUow  a  aingle  attack  of 
constipation.  Their  presence  is  generali/  marked  by  the  occurrence  of 
diarrhcea.  The  cause  ia  nearly  alwayB  loss  of  power  in  the  muscular  coat  of 
the  rectum.  Tbe  accumulation  takee  plače  in  the  pouch  just  above  the 
intemal  sphincter.      There  is    alway8    spasm    of    the   sphincter.      The 
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ejniptoins  are  obscure,  and  the  maladj  oftea  misiaterpreted.  A  commoD 
error  is  to  treat  the  patient  for  diarrhcea  with  tenesmus.  Severe  pains  inay 
be  experieDced  In  the  right  lumbar  and  left  iDguinal  regione.  Djspepaia, 
irritabilitj  of  temper,  nervoiiBness,  and  despondencj',  momiiig  vomitiDg, 
distaste  for  food,  thirst,  and  frequeiit  liquid  motiona  vithout  relief,  are 
cx}mmoD  BfmptomB  of  impaction.  On  palpating  the  abdomea  tumoura 
may  be  felt  in  the  traneverse  colon  or  eigmoid  fleiure.  The  anus  ia  nipple- 
ehaped,  and  the  sphincters  are  tightly  eontracted,  whil8t  the  finger 
introduced  with  difliculty  meets  a  bali  of  hardened  cla^ej  fieces.  When 
the  tumour  is  high  up  careful  palpation  proves  it  to  diHer  in  eize  and 
shape  at  difierent  times,  and  to  be  irregularly  soft  with  a  doughj  feeling. 

Treatment. — This  is  begun  by  thoroughly  brealdng  up  the  bali  of 
ffficea.  An  ancesthetic  is  necessary,  for  the  sptuncters  are  to  be  dilated,  and 
the  mass  broken  up  with  a  lithotomy  scoop.  Injection  of  soap  and  water, 
oil,  and  freah  ox-gall  will  then  fetch  away  enormous  guantities  of  fncea 
Čare  is  reguired  that  no  reaccumulation  takes  plače,  as  it  is  a  coneiderable 
time  before  the  rectum  recovers  power  afber  great  distension. 

Concretions  in  the  bowel  aro  rarer  than  impactions,  and  when  they 
exist  often  give  rise  to  the  latter.  They  are  U8nally  formed  iflund  some 
foreign  body,  and  are  cylindrical  in  shape.  They  conaist  of  animal  and 
vegetable  fibres  matted  round  a  central  nucleuB,  which  may  be  of  varioua 
material  Concretions  must  be  removed  after  dilatation  of  the  sphincters 
under  an  anfBsthetic ;  they  are  too  tenacions  to  be  broken  up  like  an 
impaction. 

Ulckration  of  thk  Bectum. — Ulceration  estending  above,  or  entirelj 
situated  above  the  intemal  sphincter,  is  not  very  uncommon.  In  the  earlv 
st^es  it  is  amenable  to  treatment,  but,  unfortunately,  this  is  rarely  offered, 
the  symptom8  being  obscure  and  ineidiouB,  and  the  suffering  at  first  so 
alight  that  the  patient  deceives  bimself.    The  chief  varietiea  are — 

(1)  Tubercular. 

(2)  Dy8entenc 

(3)  Syphilitic 

(4)  Traumatic 

In  most  cases  the  historj  alone  indicaCes  the  nature  of  the  ulceratioo, 
and  too  muob  reliance  muet  not  be  placed  upon  its  character  to  the 
touch. 

Sifmptonu. — The  earliest  is  morning  diarrhcea  of  a  peculiar  character. 
The  patient  on  rising  immediately  feela  urgent  desire  to  go  to  stooL  'Wind, 
a  little  looee  motion,  and  some  dischai^  are  passed.  The  last  reeembles 
"  coSee  grounds,"  or  is  like  white  of  egg,  or  is  more  rar6ly  pus.  The  patient 
has  tenesmus,  is  not  relieved,  and  before  long  i^ain  has  to  seek  the  closet. 
Tbis  time  Iumpy  motions  smeared  with  blood  are  probabIy  pasaed.  After 
breakfast  probably  the  bowels  act  again,  and  he  is  then  fairly  comfortable 
for  the  day,  onIy  an  occaaional  disagreeable  sensation  reminding  him  that 
there  is  something  wrong  with  the  boweL  Mucus  or  mucopus  may 
exude  from  the  anus.  After  some  months  there  is  buming  pain  after  an 
evacuation,  and  increase  in  the  discharge,  which  is  more  largely  pus.  The 
pain  is  induced  by  walking  and  standing.  Diarrhcea  appears  now  in  the 
evening  as  well  as  in  the  momiug,  and  the  health  begins  to  sufTer.  Anoma- 
lous  pains  are  felt  in  the  back,  hips,  legs,  and  perhapa  penis.  Altemattng 
attacks  of  diarrhoea  and  constipation  may  uow  occur,  and  the  diarrhcea  is 
altemated  with  severa  colicky  pain,  faintuess,  or  sicknesa.  Attacks  of  a  low 
form  of  peritonitis  occur.  There  is  tympanitiB  and  tendemess  on  presaure 
at  one  or  more  spote  on  the  abdomen. 
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Esamiaing  such  a  caae  per  rectum,  the  conditioD  found  varies  according 
to  the  Btage  of  the  discase.  Earljr,  ulceis  may  be  felt  withiii  two  inches 
from  the  aous,  with  raised  hard  edg^,  painful,  and  readil^  bleediog.  Then 
tbere  ma^  be  lumps,  eitber  gummata  or  enlarged  glande.  In  this  Btage  the 
disease  is  often  curable.  Later  there  is  great  ttuckuess  of  mucous  mem- 
brane, and  outside  the  anus  are  8Wollen  tender  ftaps  of  skin.  So  definite  is 
tbe  outside  appearance  in  advanced  cases  that  one  glance  tells  an  erpert  the 
presence  of  cancer  or  severe  ulceration.  Stricture,  and  probabl^  fistula,  are 
now  preaent.  Perforation  into  the  bladder,  vagina,  or  peritoneum  maj 
take  plače.  The  patienfe  state  reaembles  that  of  a  aufTerer  from  malignant 
disease,  and  no  remedy  short  of  colotomy  ofTers  much  cbanee  of  eyen 
temporarilf  prolonging  life.     Relief  is  poesible,  but  cure  acaicelf. 

Patliative  Treatment. — Beet  in  the  lecumbent  positioD  and  a  fluid  diet, 
consisting  mainly  of  tolik,  va8tly  improve  tbeae  patients.  liocaHj  various 
aedative  and  astringent  ointmenbs  aie  to  be  used.  Dfsenteric  cases  are 
treated  with  ,Iai^  doses  of  pulv.  ipecac.  oo.  in  addition,  and  injections  of 
silver  nitrate  20-40  gra.  to  tbree  pinte  of  water.  Sypbi1itic  subjects  require 
a  thorough  course  of  merciiry  if  seen  early.  Id  aU  bad  cases  iuguinal 
colotomy  is  the  hest  means  of  relief. 

Stbictdre  of  thb  Rectdh. — Ali  the  diSerent  kinds  of  ulceration  may 
result  in  stricture ;  ulceration  with  stricture  also  results  from  improper 
operations  upon  tbe  rectum.  Stricture  without  ulceration  is  somewhat 
unconmion.  It  niay  result  from  cbrouic  inflammation  caused  by  repeated 
passage  of  hard,  dry  fteces.  It  htts  been  seen  after  frequetit,  perhaps  rough 
ase  of  an  enema  tube.  Bruising  of  the  bowel  after  a  long  deliverj  bas 
sometimes  appeared  to  be  tbe  cauee,  and  in  otber  cases  there  is  no  apparent 
esplaaation  of  the  causation  of  cbronic  inflammation  wbich  seems  to  have 
gone  on  in  the  wall  of  tbe  boweI.  Rarely  in  young  persons  tbere  is  con- 
genital  narrovraess  of  tbe  lower  part  of  the  rectum.  Any  hard  tumour  in 
the  pelvis  may  press  upon  tbe  rectum  and  give  rise  to  stricture.  The 
sjmptoms  of  stricture  are  straining  and  difficulty  in  discbargiog  tbe 
motioDS,  wbicb  consist  of  numerous  small,  broken  pieces.  There  is  raTely 
pain  in  the  bowel  itself,  but  this  may  be  felt  in  the  penis,  perinseuta, 
sacrum,  thigbs,  buttocks,  and  stomacb.  Strictures  are  generaUy  within 
reach  and  sight  When  not  so  tbe  rectum  must  be  explored  with  tuI- 
oanite  balls  of  different  size  mounted  on  pewter  stema 

Treatment. — Wben  ulceration  is  preaent  this  must  be  treated  as  de- 
Bchbed,  but  tbe  stricture  is  also  to  be  dealt  witb.  Slight  cases  are  treated 
wil;h  bougies,  tbe  paaaage  of  which  must  never  be  left  to  the  patient,  as 
deaths  have  occurred  from  passing  the  instrument  tbrougb  tbe  wall  of  tbe 
boweL  Occasionally,  the  stricture  being  witbin  two  inches  of  the  anus,  a 
short  vulcanite  tube  inay  be  wom  at  night.  Annular  stricturee  near  the 
anus  sbould  be  divided  iu  a  few  places  with  the  knife,  treatment  with 
tubes  follawing.  The  inclsions  go  through  tbe  iuduration,  reaching,  but 
not  dividing,  the  healthy  tissue  beneatb.  Well-oiled  wool  is  inserted  for 
twenty-four  houre,  and  then  the  tube  introduced  and  wom,  except  when 
the  bowels  act  or  tbe  rectum  is  -tvashed  out.  Strictures  are  verj  apt  to 
retum.  Patients  must  be  variied  never  to  go  long  without  baving  a  bougie 
paased.  In  caaes  of  bad  ulceration,  stricture,  and  fistula,  linear  rectotomy  is 
the  only  treatment  of  use.  Tbe  stricture  is  divided  with  tbe  knife  from  its 
upper  edge  down  to  the  coecyx,  and  through  its  entire  deptb.  A  finger  is 
passed  tbrougb  the  stricture,  and  a  long,  straigbt  knife  along  tbe  finger.  If 
the  incision  is  kept  in  the  middle  line  bleeding  is  trifling  only.  The  wonDd 
is  to  be  weU  ajringed  and  the  parts  kept  perfectly  clean.     Dry  absorbent 
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woo1  is  the  best  dreseiag.  When  iucurable  oothing  afTordB  relief  to  thesa 
caees  except  colotomj.  For  aH  que3tions  coDcerDing  this  operatioD  Eoe 
"  CoIotomy,"  voL  ii.  To  sum  up  the  treatment  of  stricturee  of  the 
rectum : — 

(1)  Simple  strlctures  are  treated  by  gradual  dilatations  with  bougiea ;  if 
thej  are  very  resilient  incisioDS  must  be  made  through  the  etricturee. 

(2)  Stricturea  complicated  by  ulceration  maj-  be  first  treated  by  bougiea, 
but  thiB  failing,  linear  rectotom;  ia  to  be  emplojed. 

(3)  Severe  cases  continued  witb  fistula  and  ulceration  require  colotomj 
iT  liuear  rectotom;  faila  to  cure. 

Half  the  cases  of  stricture  with  ulceration  are  sjphilitic.  If  tertiary 
the;  are  incurable.  Thoroughly  treated  with  drugs,  scraping,  etc.,  in  an 
earUer  stage,  a  favourable  result  maj  be  prooured.  The  iiext  in  order  of 
frequency  are  the  djseuteric,  and  lastly  the  tubercular.  Wiien  the  tubercle 
is  local  only,  good  results  fram  inguinal  colotomy  and  treatment  of  the 
ulceration.  The  traumatic  cases  are  generally  curable  by  the  means  above 
described. 

It  is  often  stated  that  aocording  to  the  poeition  and  character  of  ulcera- 
tion the  nature  of  the  disease  can  be  diagn<^ed.  Really,  ali  diseases  causing 
stricture  and  ulceration  may  affect  any  part  of  the  rectum,  and  the  only 
rules  that  may  be  formulated,  and  they  are  often  broken,  are  these : — 

(1)  In  Byphilitic  cases  tbere  is  ulceration  and  stricture,  a  good  deal  of 
stricture  being  present  with  the  ulceration. 

(2)  In  dy8e&teric  cases  there  ie  much  ulceration,  with  some  tendency  to 
stricture. 

(3)  In  tubercular  cases  there  is  much  ulceration,  rarely  with  stricture. 

(4)  In  traiunatic  cases  there  maj  be  stricture  with  little  or  no  ulcera- 
tion.   On  the  other  hand,  there  maj  be  ulceration  witb  no  stricture. 

Complete  escision  of  stricture  of  the  rectum  bas  been  practised.  We 
consider  the  operation  unjustifiable. 

Oancer  of  ths  Bectuu. — The  causation  of  this  disease  is  unknowD, 
and  the  part  whicb  hereditj  plajs  is  matter  of  dispute.  Middle  age  is  the 
commonest  time  of  life  for  its  appearance,  but  the  very  old  may  be  affected, 
and  we  have  sean  it  at  thirteen  years  of  ^e.  More  men  than  women  are 
attacked. 

Columnar-celled  carcinoma  is  the  common  and  tvpical  form.  Sarco- 
mata  do  occur,  and  epitbelioma  is  found  at  the  anal  margin.  Scirrbus, 
encephaloid,  and  colloid  are  the  varjing  conditions  of  carcinoma.  Carci* 
noma  of  the  rectum  is — 

(1)  Laminar,  the  wall  of  the  bowel  being  thickened  between  ita  mucoufl 
and  muBCular  coats  bj  growths  spreading  lBterally. 

(2)  TuberouB,  the  growth  projecting  into  the  boweL 

(3)  Annular,  the  growth  commencing  between  the  muscular  and  mucoua 
coats,  and  spreading  round  the  entlre  circumference  of  the  rectum. 

Oancer  of  the  rectum  feels  sometimes  as  tiiough  it  had  a  pedicle.  This 
is  because  it  drags  upon  the  mucous  membrane.  At  other  times  it  feels  like 
an  uloer  surrounded  by  nodular,  irregular  edges,  or,  high  up  in  the  bowel,  it 
may  be  felt  as  a  hard  growth,  fised  or  movable,  combiued  with  ulceration, 
and  more  or  less  completelj  embracing  the  circumference  of  the  tube. 

Symptoms. — There  are  some  signs  which  are  practicallj  certain  indica- 
tions  of  cancer.  The  peculiar  odour  of  the  dischaige  cannot  be  mistaken  hy 
the  esperienced,  and  the  continuous  pain  and  the  feel  of  the  growths  are 
unhke  those  caused  by  other  rectal  disorders.  The  waxen  aq>ect  of  face 
0GCUT8  earliei  in  malignant  disease  of  the  rectum  than  with  caucer  elsevhere. 
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but  in  8ome  patienta  the  appeaiance  of  vigorous  health  lasta  till  the  diaease 
is  far  advanced. 

Treatment. — In  coDsidering  the  proper  treatment  to  be  adopted  for 
these  caees,  which  genenilly  lueans  settlitig  the  queBtion  between  escision 
of  rectum,  colotom;,  and  do  operatioo  at  ali,  the  chief  points  of  guidsace 
are — 

(1)  Age  of  the  patient. 

(2)  Positioa  and  extent  of  growth. 

(3)  Nature  of  8ymptome,  viz.  obatruction  of  bowela,  hsemorrhage,  or  pain. 
If  the  patient's  age  is  not  over  forty-five  ezclBion  ia  very  rarelj'  of  ad- 

vantage.  The  dJBease  almoat  always  returns  in  auch  aubjects,  even  before 
tbe  woiind8  are  heakd,  and  it  is  in  onlj  very  ezceptiooal  inutances  that,  on 
repeatedl^  removing  recurrences,  the  diseaae  at  laat  ceases  to  appear.  Colo- 
tomy  prolongs  life  for  a  rerj  shorl  period  in  this  clasa  of  čase,  and  paUiative 
treatment  ia  generali^  the  proper  course.  In  petsons  between  fort,y-five 
and  sixty  jears  of  age  exei8ion  is  most  favourable,  and  sbould  be  attempted 
when  tbe  growtb  is  well  within  tbe  lower  part  of  the  rectum.  If  it  is  high 
colotom^  must  be  perforraed,  but  not  until  obstructive  Bjmptoms  are  marked 
and  unrelieved  by  medicina 

For  patienta  above  Bizty  e^cision  is  Tery  suitable  in  casea  where  tbere 
is  a  fair  chance  of  removing  tbe  wbole  growth.  Colotomy  is  to  be  employed 
under  the  conditiona  just  mentioued.  As  regards  position  the  growtb 
may  be — 

(1)  Kear  tbe  anus,  bealthj  mucoua  membrane  being  felt  above  it. 

(2)  Higber  up,  but  eaailf  felt  and  moved,  althougb  its  upper  limit  is  not 
readily  definable. 

(3)  At  the  junctioD  with  the  sigmoid,  only  just  palpable  by  tbe  finger. 
In  the  first  caae  the  growth  ^ould  be  freely  eicised,  in  the  second 

Kra8ke'B  operation  performed,  if  the  patient  agreee  on  underetanding  its 
nature  aad  risks,  and  in  the  third  colotomy  ia  to  be  done  when  tbe 
aymptoni8  vartant  it  We  do  not  believe  that  rapidity  of  grovvtb  is 
leesened  by  a  colotomy  whicb  diverts  f^ces  from  the  canoer ;  many  persons 
by  judiciouB  palliative  treatment  have  had  life  as  long  prolonged  as  by  an 
eariy  colotomy.  When,  bowever,  obatruction  ia  once  marked  co!otomy 
should  not  be  delayed,  and  tbe  operation  may  be  needed  to  cbeck  constant 
apurioua  diarrboea,  pain,  and  hfemorrhage.  PaUiative  treatment  is  employed 
in  cases  where  ezciaion  is  out  of  tbe  queBtion  and  colotomy  not  yet  required. 
Sest,  easily  digeated  nourisbing  diet,  alcohol,  and  sedatives  are  ita  chief 
featuree.  Mild  operative  ineasures,  aa  division  of  the  spbincters,  or  acraping 
away  growtb  with  a  scoop,  are  sometimea  of  aesistance.  Tbey  are  ueed,  of 
course,  only  aa  palliative  measures,  ezcision  and  coIotomy  being  the  ouly 
effectual  methoda  of  removing  the  pain  from  cancer  of  the  rectum. 
£xcmon  of  the  Bectum. — Tbe  operation  ia  not  deairable — 

(1)  If  adheeiona  eiist  hetween  the  growtb  and  the  aacrum,  base  of 
bladder,  proetate,  or  cervix  uteri, 

(2)  If  eniarged  glands  are  preaent  in  ijiguinal  or  lumbar  regiona. 

(3)  If  the  patient  is  alr«uiy  so  exbau8ted  by  the  disease  that  the 
nece88ary  losa  of  blood  ia  a  serioua  risk. 

Ezciaion  of  the  rectum  .is  on  the  whole  an  operation  with  very  nn- 
favourable  prognosis,  yet  when  tbe  patient  ia  eeen  early  enougb  to  make 
entire  removal  seem  possible,  he  should  be  given  the  chance. 

Kra8ke's  metbod  should  alwaye  be  adopted,  except  when  the  growth  ia 
at  the  anua,  or  limited  to  the  neighbourbood  of  the  aphincteis ;  then  the 
perineal  operation  is  advisable.     An  incision  is  made  in  the  mid  line  of  the 
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sacmm,  besinning  at  the  second  vertebra  and  reaohing  the  anue.  The  soft 
parts  are  divided  to  the  bone  aod  Btripped  off  sacrum  and  00Gcyx.  The 
latter  is  dissected  out,  and  it'  more  room  is  needed,  the  1ower  part  of  the 
former  cut  s.v/b,j  with  bone  forcepe.  The  posterior  Burface  of  the  rectum  is 
carefullj  separated,  aod  with  the  finger  its  lateral  and  anterior  eurfaces  also 
&eed.  If  there  is  difficulty  the  bowel  should  be  cut  acroea  before  it  is 
separated  anteriorly.  If  the  disease  is  low  the  circumferential  cut  is  mode 
sbove  it,  othervriBe  below  it.  The  diviaion  is  made  witb  acissorfl,  and  vesaelfi 
are  clipped  as  thej  are  cut.  The  grovth  is  then  cut  away  and  the  divided 
bowel  thuB  dealt  with — 

(1)  The  upper  end  is  fixed  into  the  upper  angle  of  the  wound,  or 

(2)  An  end  to  end  junction  of  inteatinal  and  anal  portiona  made,  or 

(3)  The  upper  end  is  brought  dowa  and  fixed  to  the  anus. 

The  first  method  is  usuall;  most  suitable.  If  the  peritoneum  is  opened 
on  removing  the  giowth  it  is  to  be  cloaed  with  eilk  or  catgut  suturea. 

The  permeal  operation  ia  onlj  performed  when  the  di^ease  ia  limited  to 
neighbourhood  of  sphincters  and  anus.  A  deep  dorsal  incision  is  the  key  to 
the  operation.  In  operating  on  the  male,  a  sUver  catheter  is  to  be  passed 
iato  the  bladder  and  held  hooked  up  nnder  the  pubio  arch  by  an  aasiatant. 
The  lithotomj  poBitioo  must  be  used.  On  the  finger  pase  a  bistourj  into 
the  rectum  as  far  as  the  upper  limit  of  the  growth,  and  make  it  cut  right 
down  on  to  the  Bacrum  and  tip  of  coccj^.  We  modifj  this  usual  procedure 
hj  piercing  the  Bkin  a  little  below  the  anua  with  a  sharp-pointed  bistourj, 
whiGh  is  made  to  travel  entiiely  outside  the  rectum  in  the  cellular  tissue  up 
to  the  top  of  the  growth.  Then  cut  down  to  the  sacrum  and  press  in  a 
sponge  to  arrest  bleeding.  Nov  with  a  Bcalpel  cut  deeplj  round  the  anus. 
Then,  with  finger  in  the  rectum  and  thumb  in  the  cut.  one  blade  of  a  long, 
blunt-pointed  pair  of  scissors  is  pushed  into  the  posterior  cut,  and  the  otber 
into  the  celluUr  tissue  of  the  ischio-rectal-fossa.  The  cellular  tiasue  be- 
tween  the  blades  is  cut  through,  and  the  proceeding  repeated  on  the  other 
side.  Sponges  are  put  into  the  incisions  on  eacb  side,  and  the  outer  porta 
separated  from  the  bowel  by  broad  retractors.  We  next  tum  to  the  perineal 
part.  The  rectum  ia  separated  by  scissors  from  the  tiBsues  around  to  one 
inch  above  the  growth.  The  scissors  being  kept  against  the  thumb  nail, 
and  the  finger  stili  inside  the  bowel,  there  is  no  risk  of  cutting  into  urethra, 
bladder,  or  rectum.  The  sponges  are  now  taken  out,  and  two  large  pairs  of 
pressure  forceps  applied,  one  to  each  side  of  the  freed  gut.  Some  short 
ligatures  are  tied  tightly  beyond  the  elips  as  tbese  are  Blowly  loosened,  and 
the  rectum  divided  di3taUy.  The  rectum  may  be  easily  removed  in  this 
way  in  ten  minutes.  A  strip  of  wool  is  passed  along  the  finger  into  the 
bowel,  the  cavity  from  which  the  rectum  was  removed  is  stuffed  with  anti- 
septic  wool,  and  a  T-bandage  is  tightly  applied.  In  WDmeD  the  assistanfs 
finger  should  be  in  the  vagina  to  ensure  ^ainst  the  surgeon  cutting  too 
near  to  its  mucouB  membrane.  There  is  little  bleeding  if  the  operation  in 
quickly  done,  and  not  dividing  the  bowel  when  makiug  the  dorsal  incision 
ensures  gteater  speed,  for  the  tinger  in  the  gut  and  the  thumb  outside  make 
rapid  cutting  safe  and  ea8y.  The  wool  is  to  be  removed  day  by  day,  that 
in  the  bowel  being  taken  out  not  later  than  the  fourth  day.  On  tbis  day 
castor  oil  is  given,  and  the  boweIs  then  kept  acting  every  other  day.  Later, 
till  the  patts  are  healed,  a  finger  or  bougie  is  passed  daily.  When  ali  is 
healed  a  bougie  is  passed  once  a  week  for  several  months.  Whenever  it  is 
poBsible  we  leave,  at  the  operation,  a  healthy  strip  of  mucoua  membrane. 
Escisiou  of  the  rectum  bas  sometimes  to  be  combined  with  colotomy. 
Sometimes  colotomy  is  needed  after  excisiou,  because  the  rectum  duriog 
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healing  ahows  a  tendenc^  to  troublesome  coatractioti ;  in  other  caaes  the 
colotomj'  has  been  done  firat  to  permit  of  freer  Bubsequeat  escision. 

After  complete  exci8ion,  uuless  Kraskes  method  ia  completed  in  the 
second  and  thiM  way3  mentioned,  there  is  ineontinence  of  flatus  and  fseces. 
After  partial  exciBion  there  is  no  more  Iosb  of  power  than  after  operation  for 
Hevere  fistula.  The  operation  of  colotomy  is  not  here  described,  as  fuU 
detaila  are  given  in  the  author'B  articie  on  tbat  subject. 

LCPOID  AND  EODENT  ULCKRATION  OF  AnUS  AND  RKCTDM.  —  Lupoid 
iilcer  of  the  rectum  differs  from  the  same  maladj  on  the  face  hy  being 
terribly  painful  and  muoh  less  curable.  The  disease  is  happilf  uncommon. 
In  its  early  stages  lupoid  ulcer  resembles  a  sjphihtic  sore  or  a  rodent  ulcer. 
It  18  diatioguished  from  sjphilitic  and  epitheliomatous  aSections  by  these 
jieculiarities  t — 

(1)  It  does  not  invade  neighbouring  oigans,  contaminate  lymphatic8, 
produce  hardness,  nor  form  BecoQdary  deposits. 

(2)  It  does  not  lead  to  stricture  of  the  rectum,  or  any  submucous 
thickening.  Its  shape  is  irregular,  neither  edge  nor  base  is  at  ali  hard,  and 
the  mucous  membrane  around  is  abruptlj  healthy.  It  de8troy8  completely 
as  far  as  it  estends,  and  it  tends  to  spreod  Buperficially,  and  upon  mucous 
membrane  rather  than  upon  skin.  It  often  remains  Btationary,  or  repair 
may  even  proceed  rapidly  only  to  be  suddenly  and  rapidly  replaced  by  the 
original  condition.  The  subjects  of  lupoid  ulcer  are  almoat  always  tuber- 
culous,  and  phthisis  is  generally  the  cause  of  death.  Tubercie  baoilli  have 
been  found  in  the  ulcer,  The  sore  is  to  l>e  tborflughly  scraped  away  with 
Volkmann's  spoon,  but  benefit  is  only  temporary.  Colotomy  haa  been 
followed  by  great  improvement  in  Ihe  condition  of  the  ulcer. 

BODKNT  Ulckr.— Sufferers  from  this  complaint  are  rarely  under  iifty 

J'eare  of  age,  and  usually  look  ruddy  and  veli.  The  ulcer  resembles  that 
ftst  described,  except  for  its  hard,  well-defined  edgee  and  hard  base.  The 
Burface  is  genetally  red  and  dry.  Free  eicision  is  the  only  useful  treatment. 
ViLLOUS  TpMOUH  OP  THE  Kectcm. — This  iB  a  rare  disease.  The  growth 
is  just  similar  to  that  of  the  same  name  found  in  the  bladder.  It  is  attached 
to  the  bowel  by  a  broad  base,  and  the  peduncle  niay  be  aa  long  as  three  inches. 
Uaually  the  appearance  of  having  a  pedicle  is  due  to  the  tuinour  weighing 
down  tbe  mucous  membrane.  GeneraUy  the  tumour  springs  from  the 
posterior  wall.    The  svmptoms  are : — 

(1)  Descent  of  a  tumour  on  the  bowelfl  acting,  or  even  merely  on 
walking. 

(2)  DiBchai^  of  glairy  mucus, 

(3)  HsBmorrhage. 

The  patient  is  usually  of  advauced  years.  In  some  casea  epitheUoma 
has  replaced  the  removed  growth.  The  growthH  are  sometimes  8pontaneou8ly 
shed.     They  may  attain  to  a  large  aize. 

CoccvGEAL  Pain. — Severe  pain  in  female  patients  is  sometimes  due  to 
tubercular  or  rheumatoid  arthritio  disease  of  the  8aero-coccygeal  joint,  or  to 
oateitJB  of  the  coccyx  itself.  In  other  cases  it  is  owing  to  adhesion  in  the 
joint  following  injury,  The  caaes  are  intractable,  and  sometimes  only  cured 
by  removal  of  the  coceyx. 

Proctitis  occurs  in  a  chronic  and  an  acute  form.  The  former  appeara 
in  old  people,  *ith  the  8ymptomB  of  heat  and  fulness  in  the  rectum,  frequent 
desire  to  go  to  stool,  and  great  teuesmuB ;  there  may  be,  too,  dischai^  of 
blood  and  mucua     Sedative  and  aatringent  injections  give  relief. 

Acute  inflamnmtion  of  the  rectum  resembles  dy8entery,  but  lacks  the 
abdominal  pain,  and  tendemess,  and  the  constitutional  disturbance.  The 
VOL  X  21 
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bladder  ie  afTected,  aad  there  is  ditBculty  in  paBsing  water.  Leeches  around 
the  nnuB,  hot  batha,  and  injections  of  small  amounts  of  water  as  bol  as  can 
be  borne  are  eflective  treatment.  No  purges  should  be  given.  Light,  ud- 
atimnlatiiig  diet,  and  the  recumbent  poetiire  are  to  be  instituted. 

Bare  Growths. — Dermoid  cy8tB,  angiomata,  and  lipomata  of  the  rectum 
are  surgical  curiosities  of  Biich  rarity  that  they  do  not  here  dentand  attention. 
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Kkfraction  is  the  name  given  to  the  change  of  direction  from  their  former 
course  of  what  are  convontionally  termed '  "  ra^s  of  Ught "  when  they  pasa 
obliquely  from  one  mediuni  into  another  of  different  denaity.  It  is 
accouated  for  by  the  altered  velocity  of  light  in  the  second  mediiiin.  In 
watier,  for  example,  light  travels  at  three-fourths,  and  in  glaas  at  two-thirds 
of  its  speed  in  air.  The  "  optical  density  "  of  various  subetances,  by  which 
we  uie«n  their  ]x>wer  of  retarding  light,  varies  pretty  cloBely  with  their 
phy8ical  densities,  as  if  retardation  of  light  depended  on  the  quantity  of 
matter  contained  in  a  given  epace.  When  ligbt  falls  on  a  plane  surface 
bouoding  two  media,  ne,  f.g.  when  it  passeB  out  of  air  into  plane  glaas,  the 
perpendicular  ray  (Oa  in  Fig.  1)  is  undetlected,  but  aH  other  ray8  fall 
obliquely,  and  are  deflected  towards  the  perpendicular  ray,  as  if  they  canie 
from  a  point  O'  farther  away  from  the  glaas.  Tbis  point  O'  is  called  the 
virtual  imnge  of  O,  because  to  an  eye  situated  in  the 

II I    substance  of  the  glase,  as  illustrated  in  the  figure,  O 
would  appear  tO  be  at  O'.     The  distance  Oa  is  to  the 
distauce  OVi  as  the  apeed  of  light  in  glaas  is  to  its 
speed  in  air,  namely,  as  two  to  tbree.     To  tind  the 
,   \   expresaion  for  the  optical  deii8ity  of  a  substance  we 
'l(   have  to  invert  this  fractiou,  for   the  speed  of  light 
varies   inverselj-  with  the  density  of  the   substance 
>»-.  I-  through  which  it  pas.ies.     The  fniction  thus  inverted 

is  called  the  "  inde.v  of  refraction  "  for  that  sulstanc*', 
and  is  repi-esenti'd  by  the  letter  /t  In  the  čase  of  glass  (i  is  but  slightlv 
over  1"'.- 

When  light  travels  out  of  a  deiiser  into  a  rarer  medium,  as  out  of  glass 
iuto  air  (Fig.   '1\  the  obliquely  incident   ravs  are   l)ent  awav   from   the 

1  Kavs  ot  Ufjlit  »ir  nirrelv  tlie  dirrcIi-Hi  in  »l.i.Ii  IJKht  travels,  l*ing  pcrprnHicular«  tO  th» 
»■»ve-fruiiis,  aii^l  h«v»  n«  conir^tf  c^osteiii-«.  l'Ut  lin*  is  iiot  tli*  j.!«..  to  euitr  into  p)ijiwal 

■'  Tl.r  l«in  .Irn^itv-con.Unt  ti.JKht  heM-^-r^t^l  «9  a  U.ttKr  one  tlian  -jn.le^  of  n.f«ct.on.- 
ir  Sylv«niis  Tlii-mi-on  s  l.tm  of  r.'.o*v  r.r,,,'..«'  I.j  »io^r'!  r..r  tl,f  rflnciMion  of  linhl.  .»I 
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perpendiciUar,  as  if  they  came  from  a  point  called  the  "virtual  focua," 
whoBe  diataoce  from  the  surface  is  tvvo-thirds  that  of  the  real  focus. 

To  an  eje  in  air,  therefore,  aa  illustrated  in  the  diagram,  the  point  O 
appears  to  be  at  O'. 

Plane  Gtass. — \V'hen  light  pasBes  through  a  sheet  of  plane  glaaa  the 
refraetions  at  the  two  surlaces,  being  respectivelj  incident  and  emergent, 
and  thu8  of  opposite  kiods,  neutraliae  each  other,  so  that  the  rayB  emerge 
parallel  to  their  pravious  course  before  incidence. 

Prisms. — When  two  plane  facea  of  a  transparent  body  ate  inclined  to 
one  another  they  enclose  an  "  optical  prism."  A  ray  of  Ught  (i  in  Fig.  3) 
falling  on  one  face  is  deflected  tosvania  the  normal  (n),  and  on  emerging 
from  the  second  face  is  deflected  from  the  normal  {n"),  eo  that  the  angle  of 


total  detlection  liea  between  the  incident  ray  (t)  and  the  emergent  ray 
prodnced  hackward8  (r).  It  will  be  eeen  from  the  figure  that  phams 
deflect  light  toward8  their  bases,  and  appear  to  displace  objecls  towards 
their  apices.  Thus  to  an  eye  at  E,  the  object  O  appears  diaplaced  to  O'  by 
an  angle  w)nch  is  called  the  angle  of  deviation. 

When  the  material  of  the  prism  is  glass,  and  provided  also  that  the 
prism  be  a  fairly  weak  one,  and  be  so  held  that  the  light  does  not  traverse 
it  too  obIiquely,  the  angle  of  deviation  is  about  half  the  angle  hetween  the 
two  faces.  A  prism  deflects  light  least  (or,  in  other  vrords,  is  held  in  the 
"  position  of  mimimum  deviation  ")  when  the  incident  and  emergent  ray8 
are  8ymmetrically  luclined  to  its  surface.  The  aotual  angle  between  the 
faces  was  that  by  which  ptisms  used  to  be  matked,  and  frequently  are  stili. 
A  euggeation  *  to  measure  prisms  by  the  deviating  angle  inatead  of  the 
material  angle  was  piiblished  in  1886,  since  it  is  their  optical  properties,  and 
not  their  physical  conformations,  that  make  them  of  value,  and  an  easy 
method  of  so  doing  was  placed  by  the  writer  in  the  hands  of  Messrs.  Curry 
and  Faxton.  Jackson,  independently  and  more  piiblicly,  proposed  at  a 
later  date  that  aH  prisms  should  be  nnmcraled  by  their  deviating  angles. 
To  distinguish  this  notation  from  the  old  one,  it  wa8  agreed  by  a  commitlee 
of  the  U.S.A.  Ophthalmic  Society  that  the  letter  d  should  be  appended. 
Thus  a  prism  of  3°  d  is  the  same  as  a  6°  prism  of  the  old  markjiig ;  tbough 
it  deflects  light  by  3",  the  angle  between  its  faces  is  6^. 

Lensea  dlHier  from  prisms  in  that  they  have  curved  surfacea  They  are 
divided  into  two  elasace,  spherical  and  ct/tindrical.  The  former  may  be 
bi-convex  (a.  Fig.  4),  bi-concave  (6),  plano-convex  (c),  plano-concave  (d), 
convei  menisci  (e),  or  concave  menisci  (/).  Every  lens  bas  an  unchange- 
able  optical  atrength  peculiar  to  itself,  and  correspondibg  therewith  a 
definite  focal  length,  these  two  quantitie3  being  reciprocaUy  telated  to  each 

sinco  one  of  these  constints  ia  »[»-»j-s  the  reci 
there  it  peciiIUr  ■ppro|)riBteaess  in  hia  selectioi 
h  iiiverted  closelv  resemUes  /t. 

'  Syni8  Surgical  FelloKBliiji  EBBBy,  EdinlmTgh  Univeraitj  (1881).  |nibli»h*d  18S6. 
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otber,  foi  the  shorter  the  focal  length  tbe  greater  the  optical  strength.  It 
ia  uecessarj,  therefore,  to  explaui  what  is  meant  by  the  focal  length.  A 
C0DVex  lene  interpoaed  in  the  path  of  a  parallel  beam  of  light  brings  tha 
light  to  s.  focuB  at  a  constant  distance  from  iteelt  which  ia  called  tbe  "  focal 
length  of  the  lena "  (Fig.  5).     The  stronger  the  lens  tbe  eborter  its  focal 


length,  80  tbat  if  we  let  F  stand  for  the  optical  strength,  and/  for  the  focal 
length,  F  =  ~.  Opbtbalmologiata  uaed  formerly  to  measure  f  in  incbea,  but 
]iow  in  metrea,  aince  tbe  accepted  unit  of  optical  etreogtb  is  that  possessed 
J)y  a  lena  of  oue  metre  focal  length.  Tbie  accepted  unit  of  optical  power  is 
called  a  dioptre.  Two  lenaes  each  posaeased  of  one  dioptre  of  refractive 
power  placed  in  close  appoaition  vvould  form  a  combination  baving  twic6 
the  refractive  powet  of  either  one  alone;  hence  tbe  focal  leugth  of  the 
combination  would  be  balf  as  much,  i.e.  half  a  metre.  Three  such  apposed 
lenaes  woiUd  have  an  optical  power  three  timea  aa  great,  and  therefore  a 
focal  length  three  times  aa  short  or  one-third  of  a  metre ;  and  ao  on.  In 
fact  we  have  only  to  imagine  ourselves  pOBsessed  of  a  metre  rod  witb  no 
markinge  on  it,  and  nothing  else  to  measure  with,  to  understand  the 
dioptric  sjatem.  This  rod  will  be  about  40  incbes  long.  How  many 
dioptres  has  any  given  lens?  Just  ae  many  as  the  times  its  focal  length  is 
measurable  into  the  metre-rod,  or,  in  otber  words,  aa  many  aa  the  times  ita 
focal  length  io  inches  will  go  ioto  40  inches.  Take,  e.g.  a  lens  of  10  inchea 
focal  leogth,  it  will  measure  four 

^    7    times  into  tbe   rod,  and   therefore 

-,^  ^1    be  of  four  dioptres.     Thia  lena  is 

11   ^ ^  n<;at     '""--^jP,-   Z    written   down   as  +  4D,   the    plua 

•  — 1*,4.    _,-  -  I    ^jgjj     being    allotted     to     convei 

^  i  leoses.  To  concave  lenaea,  on  the 
otber  hand,  tbe  minus  sign  is  pre- 
Fi.i.  6.— A  diBitibuHiiK  ifiiH :  fooj  lenuUi  »rgiiiin.  ti^ed.  Thc  lattcr  have  no  real 
focus,  but  only  a  rirtual  one,  for 
when  placed  in  a  beam  of  ligbt  they  make  it  apread  out  aa  if  coming  from 
the  virtual  focus  P'  (Fig.  6).  It  will  he  seen  that  the  virtual  focus  of  a 
concave  lens  lies  on  the  incident  aide  of  the  lens.  It  is  for  this  reason  the 
focal  lengtb  (/)  is  reckoned  negative. 

Conjiigate  Foci. — When  divergent  raya,  sucb  aa  proceed  from  a 
source  at  a  finite  distance,  fall  upon  a  convex  lens,  part  of  the  con- 
verging  power  of  the  lena  ia  taken  up  in  overcoming  the  divergency 
of  the  incident  light,  leaving  on]y  the  remainder  lo  converge  the 
emergent  light.  But  lesseoed  convergeiice  of  tbe  emergent  light  meaua 
greater  distance  of  its  focua  from  the  lena.  Hence,  though  the  lens  is  juat 
aa  strong  a&  tbe  lena  in  Fig.  5,  tbe  fociis  lica  farther  from  the  lena  than 
the  principa!  focus  in  Fig.  5.  In  sucb  caae  the  focus  of  origin  and  the 
focua  of  destination  are  called  "  conjugale  foci,"  becauae  tbey  are  so  yoked 
together  that  when  one  is  made  to  approacb  the  lena  tbe  other  recedes 


,y  Google 


REFRACTION  325 

from  it.  The  reason  of  this  is  veiy  simple, — the  more  the  poiot  of  origin 
approachee  the  leus  the  greater  is  the  divergence  of  the  ipcident  light,  and 
the  greater  proportiou,  Cherefore,  of  the  power  of  the  lens  ia  uaed  up  to 
overcome  that  divergencj,  leaving  ODly  the  reaiduum  of  power  to  effect  the 
convergenc«  of  the  emei^nt  light. 

To  give  an  examp1e,  let  ne  Buppose  the  lens  in  que9tion  to  poeseBs  four 
units  (dioptres)  of  convergiug  power.  That  means  that  it  convergeB 
parallel  light  to  a  focuB  a  quarter  of  a  metre  away  from  itaelf.  Letus 
replace  the  iocideot  beam  of  parallel  light  by  ooe  of  dirergent  light  from  a 
poiat  balf  a  metre  away.  Such  iocideiit  light  arriveB  at  the  lens  with 
a  divergency  of  two  dioptres.  It  therefore  appropriatee  two' dioptres  of 
power  from  the  lens  to  overcome  its  incident  divergency,  leaviug  two 
othera  to  effect  the  convergenoy  of  the  emergent  light.  Since  the  power 
of  the  lens  is  in  this  instance  divided  into  two  equal  parts,  it  is  evident 
that  the  two  foci  (of  origin  and  destination)  will  be  equidistant  from  the 
lena,  and  that  each  will  lie  twice  as  far  from  it  as  the  principal  focus.  Had 
the  lens  been  one  of  5I>  instead  of  4D,  it  would  retain  3D  of  converging 
power,  since  2D  from  5D  leavee  3T),  and  the  conjugate  focus  of  the  emer- 
gent light  wouId  be  found  (ine-third  of  a  metre  away  from  the  lens.  This 
is  illuatrated  in  the  figure. 

If,  on  the  other  hand,  the  inoident  light  be  made  to  fall  in  an  ah'eady 
converging  condition  upon  the  same  lena,  the  whole  power  of  the  lens 
is  available  to  add  to  the  already  exiflting  convergency,  Thus  light  with 
ZD  of  convei^ncy,  incident  on  a  -t-  5D  lens,  would,  hut  for  the  interposition 
of  the  lens,  have  been  collected  to  a  focua  a  third  of  a  metre  farther  on. 
WbeQ  a  lena  is  intei-posed,  however,  though  the  incident  light  is  stili 
directed  towardB  that  focus,  it  becomes  a  virtual  focus,  since  the  light  does 
not  really  arrive  there,  being  gathei«d  up  by  the  lens  to  a  real  focua  at  a 
nearer  point.  If  the  lens  be  one  of  +  51),  it  adds  the  whole  of  ite  5D  to 
the  3D  already  posaeesed  by  the  incident  beam,  so  the  light  leaves  it  with 
a  convergency  of  8D.  The  conjugate  focus,  therefore,  wilT  be  ^  metre  from 
the  lene,  for  we  stili  call  them  conjugate  foci,  though  one  is  virtual  and 
the  other  real.  They  both  lie  on  the  same  side  of  the  lens,  and  the  nearer 
one  is  brought  to  the  leas  the  nearer  comea  the  other.  It  has  been 
obeerved  that  conjugate  foci,  of  whatever  kind,  alwaye  move  in  the  same 
direction. 

Iviages. — So  far  we  have  auppoeed  the  incident  light  to  proceed  from  a 
point.  But  in  nature  luminous  points  do  not  esist  escept  in  groups.  The 
surfaoe  of  any  object  may  be  regarded  as  composed  of  an  indefinite  number 
of  points  side  hy  side ;  and  since,  when  a  lens  is  brought  into  play,  each  has 
its  conjugate  focus,  or  point-image,  ali  of  theie  also  lie  aide  bj  side,  so  as  to 
form  a  correapooding  group,  or  image  of  the  object,  which  may,  however,  be 
real  or  virtual,  just  as  we  have  already  considered.  The  relative  size  of 
image  and  object  follova  the  very  simple  rule  that  it  ia  directly  propor- 
tionate  to  the  distance  of  each  from  the  lena. 

When  an  image  Ues  on  the  oppoaite  side  of  a  lena  from  the  object,  it  is 
always  inverled;  when  on  the  same  side  it  is  alwayB  erect. 

ČytindTic{U  lenses  differ  frora  spherical  in  that  they  are  cur\'ed  in  one 
direction  only,  but  like  them  they  are  divided  into  two  clsases  of  convex 
and  concave.  The  shape  of  a  conves  cylinder  is  as  though  b  small  circular 
piece  were  sliced  ofF  the  surface  of  a  column  or  solid  cylinder  of  glass.  One 
meridian  of  the  lens,  therefore,  ansvvering  to  the  long  aiis  of  the  column, 
has  no  refracting  power,  and  is  called  the  "  axia  "  of  the  lena.  The  meridian 
at  righl  angles  to  the  axis  has  the  maximum  refracting  power,  and  is  that 
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by  which  the  cjlinder  is  uumeraled.  Thiie  a  cylinder  having  ita  inaximuin 
cunature  equal  to  the  all-round  ciirvature  of  a  -i-  ID  Bpberical  lena,  is  a 
-I-  ID  Cyl.  ItB  focal  length  is  1  metre,  but  the  light  is  focuBsed  into  a  line 
iiiBtead  of  into  a  poiot. 

The  estremities  of  the  axis  are  UBuaUy  denoted  by  tiny  scratcbes  in  the 
glasa,  but  they  migbt  with  advaotage  be  further  iDdicat«d  by  two  notcbes 
in  the  metal  rim  of  the  leos,  so  as  to  utilise  the  6urgeoD'8  sense  of  touch, 
according  to  a  auggestioo  made  to  the  writer  by  Anderson  Stuart.  It  is 
0UBtomaty  aleo  for  good  cylindrical  lenses  to  have  two  opposite  areas 
obscured  like  "  ground  glasa,"  havicg  tbeir  edgea  parallel  tu  the  axis  of  the 
lena. 

Measurement  of  Lenaes. — ^Concave  lensea  not  only  bave  the  property  of 
making  objects  viewed  tbrough  tbem  appear  amaller,  but  wbeD  the  lens  is 
moved  from  side  to  side  an  apparent  motion  is  imparted  to  any  object 
viewed  tbrough  the  lens  in  the  same  direction  as  the  movement  of  the 
lens  (aee  Fig.  7).  The  fartber  the  lens  ia  held  from  the  eye  the  greater  is 
the  apparent  motion.  The  strength  of  the  lens  is  best  determined  by  the 
procesa  of  "  neutralisatioo,  i.e.  by  finding  which  of  the  conTex  leuees  from 
the  trial-case  abolishea  this  apparent  motion  and  makes  the  combication 


resemble  a  piece  of  plane  glasa.  For  weak  lenses  this  method  is  very 
exact,  and  for  atroog  lenaes  it  is  exact  enough  for  practical  purposea. 
When,  however,  strong  lenses  of  equal  pomer  and  oppoaite  sign  are  uppoaed, 
the  combination  exhibit8  an  appreciable  "eonvex'  cbaracter  of  motion, 
whichever  lens  be  held  nearer  the  eye.  Thia  fact,  whiGh  manj  have  noticed 
from  the  triaUoase  and  puzzied  over,  I  have  gntpbically  explaioed  by 
Fig.  8,  which  showB  how  the  two  outside  aurlaces  of  the  combination 
would,  if  coutinued  in  apace,  as  sliown  by  the  dotted  linea,  form  a  convex 
meniscus. 

A  Gonvex  lena  not  only  makes  distant  objects  appear  dim  to  an 
emmetropic  eye  and  near  objecta  appear  maguified,  but  wheQ  displaced 
laterally  it  makes  objecta  appear  to  move  in  the  oppoeite  direction,  i.e. 
againsi  its  own  motion  (Fig.  9).  This  motion  can  be  aeutralised,  and  the 
lena  measured  by  the  appositioo  of  the  eoucave  lens  of  equal  atrength  from 
the  trial-case.  An  excellent  alternative  mode  of  measuring  lenses  ia 
afforded  by  the  now  wel]-known  Geneva  lens  measure  (Fig.  10),  which, 
when  pressed  againat  eoch  aurface  of  the  lena  in  tum,  telLs  the  dioptric 
poweT  of  each  surface.  The  two  readiogs  must,  of  course,  be  added  together 
to  give  the  atrength  of  the  lens.  For  pebble  lenses  the  fiadinga  of  thia 
inatrument  are  a  little  too  low.  The  index  of  refraction  being  higher 
for  pebble,  the  same  curvature  betokeus  a  greater  refractive  power. 

Measurement  of  Cj/linders. — The  iirat  step  is  to  find  the  axi8,  by  looking 
through  the  lens  at  a  (preferablj  distant)  vertical  line  and  rotating  it  till 


,yCoogle 


EEFKACTION  :i27 

the  part  of  the  line  viewed  through  the  cylmder  no  longer  afipears  "  tilted," 

but  coDtinuouB,  above  and  beIow,  with  the  rest  of  the  line.     li'  now  the  lena 

can  be  moved  in  a  direction  parallel  to  the 

length  of  the  line,  without  caiieiug  any 

apparent   dieplacement   of  nei^bhoaring 

objcnts,  the  axis  of  the  lens  is  parallel 

to  the  line.     If,  on  the  other  haiid,  it 

imparts  appaient  motion  to  the  neigh- 

bouring  objects  wben  it  is  moved  along 

the   direction   of  the   line,   the   axiB   is 

perpendicular  to  the  line,  as  oonfirmed 

by  the  apparent  immobility  of  objects 

when  the  lens  is  moved  at  right  angles  I 

to   the  same.     In  either  čase  the   lens  j 

Ib  convex  or  concave,  according  aa  the 

objecte  appear    to    move   "  against "   or 

"  with  "  its  own  motion.     Having  found 

the  axie  and  character   of  the  lens,  it 

ia  easj   to  appose   succesaive   cylinder8 

of   oppoaite    eign    from    the    trial-case, 

axiB    to    axis    ever,    till    ali    apparent  Fm.  jo.-aen«vni^ti.  Mmimiv. 

motion    ia    neutrulised.      Another   plan 

is  to  appoae  spherical  lenaes  till  one  ia  found   which  annula  ali  motiou 

along  a  meridian  perpendicular  to  the  axis,  eince  tbis  is  the  meridian  of 

maximum  curvature. 

References  have  nlready  been  inade  to  the  Geneva  lena  measure.     If 

pressed  against  a  cylindrical  lena,  ita  index-haDd  points  to  zero  when  its 

three  teeth  Ue  along  the  axis  of  the  lens,  bat  on  rotating  the  apparatus 

8]ow1y  the  index  rises  gradiially  till  the  maximum  reading  is  reached  at 

right  angles  to  the  axis,  demonatratiug  very  prettily  the  gradual  Increaae  of 

curvature  of  succesaive  meridiana  as  they  become  more  and  more  dietant 

from  the  axiB.     In  the  caae  of  8trongly  cyUndrical  spectacle-lenses,  the 

exact  inclination  of  the  axis  is  a  matter  of  conaiderable  importance,  and 

though  it  may  be  guessed  to  a  very  cloae  approximation  by  the  methods 

already  deacribed,  grester  accuracy  ia  afforded  by  the  writer'a  "  axis-finder," 
wbich  tella  the  axi8  not  merely  in  relation  to 
the  long  diameter  of  the  lens,  but  to  the  long 
diameter  of  the  spectacie  frame  as  a  whole,  aa 
it  sita  upon  the  face,  which  ia,  of  course,  what 
we  want  to  kuow  (see  Fig.  11), 

Emmetropia  is  the  optieal  condition  of 
I  the  natural  eye,  in  which,  during  negative 
accommodation,  the  length  of  the  eyeball 
and  the  focal  length  of  the  dioptric  media  are 
80  proportioned  that  the  retina  liea  at  the 
principal  focua ;  or,  in  other  words,  the  cou- 
Jugate  foeus  of  the  retina  liea  at  infiuity. 
Thia  enables  the  retina  to  receive  clear  imsges 
of  very  distant  objecta,  and,  when  the  eiliary 

muscle  is  paraly8ed,  of  them  only,     With  an  active  ciliary  muscle  each  incre- 

ment  of  accoiiiiuodation  causes  the  conjugate  focus  of  the  retina  to  approach 

the  eye,  till  eveutually  it  reachea  the  "  near  point "  or  "  punetum  proximum." 
Ali  investigators  are  agreed  that  accommodation  is  brought  about  by  a 

change  in  the  ahape  of  the  crjstalline  lena  eflected  by  contmction  of  the 


,yCoogle 


328  EEFRACTION 

ciliarj  muecle,  tbough  two  rival  theories  (Helmholtz,  Tscherning)  are  in  the 
field  as  to  the  nature  of  the  change,  the  former  having  maintamed  that  it 
is  caused  by  relaxatioD,  aod  the  latler  by  tighteoing,  of  the  zoDule.  It  is 
readilj  seea  Umt  while  an  emmetropic  eje  bas  the  power  of  accommodatiDg 
itaelf  to  receive  the  diverging  ray8  wbich  proceed  froin  near  objectB,  the 
utmost  it  can  do  by  extreme  reIaxation  is  to  focuB  parallel  raya  oa  its 
reiina.  The  smallest  coDvergeoce  posseseed  by  au  enteriDg  pencil  ia  iu- 
couipatible  with  distinct  retiual  pictures.  That  is  why  aa  eveu  weak 
coQvex  {i.e.  converging)  lena  held  before  an  emmetropic  eye  impairs  the 
definition  of  distaat  objects,  a  pheDomenon  which  supplies  ub  with  one  of 
the  three  testa  neceB8ary  to  prove  an  eye  emmetropic.  Since  it  only  eicludes 
hypermetropia,  a  second  teat  is  needed  to  esclude  myopia,  and  conaista  in 
demonatrsting  that  eltber  there  esista  fuU  acuity  of  distant  virnoa,  or 
that  at  aiiy  rate  there  is  no  marked  improvement  of  viBion  (other  tban 
accouDted  lor  by  alight  cootraction  of  the  pupil)  by  a  weak  concave  lena. 
Tbough  the  aecond  teat  escludes  bigb  astigmatism,  yet  a  third  ie  neces8ary 
to  guard  againat  tbe  presence  of  a  low  degree  of  that  defect,  and  niay  be 
instituted  either  by  noting  the  effect  of  weak  cylitidncal  leases  or  by 
directing  the  patient'8  attention  to  linea  running  in  difTereot  directiona,  a» 
described  farther  on. 

Actually,  very  few  eyes  are  8trictly  emmetropic,  a  trace  of  astigmatism 
being  almoat  universal,  owing  to  the  vertical  meridian  of  the  comea  being 
more  atrongIy  curved  than  the  horizontal  While  any  diatant  object  may 
be  chosen  for  the  first  of  the  two  teats,  tbe  moat  convenlent  in  practice  are 
Snellen'B  te8t-type8  (cooault  articles  on  "  Visual  Aciiity  ")  at  a  diBtance  of 
6  meties  (20  feet). 

Range  of  Accomrnodalion. — In  emmetropia  the  "  far  point "  remains  at 
infinity,  but  the  "  near  point "  gradually  recedes  from  the  eye  ac  age 
advances,  cnrtailing  the  range  of  accommodation  year  by  year.  The  near 
point  is  best  diecovered  by  approaching  Jaeger'a  amall  te8t-types  (described 
in  the  article  on  "  Visual  Acnity  ")  first  to  botb  eye8  together  (binocular), 
tben  to  each  siugly  (monocular),  till  the  greatest  neamesa  compatible  nitli 
distinct  vision  ia  reached.  Tbia  diatance,  meaaured  from  the  eye  in  centi- 
metrea  and  divided  into  100,  givea  the  range  of  accommodation  in  dioptres. 
.Thua  a  patient  who  ceases  to  aee  J,  (aee  article  on  "  Visual  Acuity  ")  quite 
diatinctly  if  held  nearer  tban  8  cm.  to  his  eyea,  baa  --  =  12JD  of  accom- 
modation power,  while  anotber,  wboBe  power  of  distinct  vision  fails  at 
25  cm.  baa  ^  =  4D  of  accommodation  power.  Dioptric  tapes  are  sold 
which  make  even  this  simple  calculation  nnneces8ary.  Thoee  wbo  prefer 
to  take  measurements  in  inchea  should  divide  into  40  inatead  of .  into  100, 
and  the  result  will  come  out  the  aame.  Thus,  with  a  near  point  of 
o  inches,  the  range  of  accommodation  is  -,-  ^^  SD.  In  later  life  a  normal 
eye  acquiree  alight  bypermetropia. 

The  following  table  sbow8  the  range  of  accommodation  at  different  ages, 
and  ia  taken  principally  from  Bondera.  The  aGquired  hypeTmetropia 
appeara  to  tbe  writer  alightlj  ex^gerated : — 
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Hyfermetropia  is  generaUy  the  ezpresalou  of  imperfect  developmetit 
of  the  eyeball,  which  lesemblea  tboee  of  the  lower  animals  in  being  more 
flattened  frora  before  backwarda.  Thus  reaults  a  discrepancj  between  the 
loDgth  of  the  eyebfkl]  and  the  focal  length  of  its  medta,  the  former  being 
leae  than  the  latter.  When  the  accommodating  power  of  the  eye  is  able  to 
shorten  the  focal  leogth  sufficieDtlj  to  make  it  coinoide  with  the  eyeball 
leugth,  the  defect  of  focue  is  fot  the  tirne  overcome.  Hypermetropia  of 
this  kind  is  called  "  Facultative,"  in  coiitrast  to  "  Absolute  "  hypermetropia, 
ia  which  ali  auch  efTorts  fall  sbort  of  their  mark.  Moreover,  a!l  young 
hjpermetropea,  and  maay  middie-aged  ones,  have  a  certain  fraction  of  their 
defect  (which  becomes  smaller  every  year)  cotiBtaQtly  masked  by  an  in- 
voliuitary  reaiduum  of  accommodative  action  which  remains  in  force  even 
wben  the  voluntary  rel&xation  of  accommodation  is  tempted  to  the  utmosb 
by  Gonvex  lenses.  This  perpetuaUy  neutralised  fraction  of  the  refractive 
error  is  called  the  "Latent  H,"  whil6  the  i-emainder  is  called  the  "Manifest 
H,"  aince  it  can  be  manifested  by  the  toleration  of  conves  lenses.  The  two 
t<^etherconstitute  the  "  Total  H."  Tolearn  the  "Latent  H,"  we  must  first 
measure  the  "  Manifest  H,"  then  paraly8e  the  ciliary  muecle  by  some 
cycloplegic  like  atropine,  and  measure  the  "Totil  H."  The  difference 
between  the  two  gives  the  "  Latent  H."  To  detect  H  we  may  employ 
retinoBCopy  (,q-v.),  or  subjective  testa.  For  the  latter  it  is  cuBtomary  to 
place  the  patient  5  or  6  metres  from  SoeUeQ's  diatant  teet-types,  and  find, 
with  each  eye  Beparately,  what  is  the  strongest  oonvex  lens  compatible  with 
the  best  vision  obtainable.  If,  after  thus  teeting  each  eye  separate1y,  the 
two  lenses  foiind  be  left  in  the  trial  frame,  while,  with  both  eyeB  open,  weak 
pairs  of  sphericals  are  placed  simultaneously  before  the  two  eye8,  it  will 
ofteo  be  found  tbiit  more  hjpermetropia  becomea  manifest  bino(;ularly  than 
monocularly,  and  thia  procedure  sbould  never  be  omitted  in  correcting 
any  error  of  refraction.  Before  tuming  to  the  treatment  of  H,  it  ia  weU 
to  consider  that  nature  treata  it  by  bypertrophy  of  the  eiliary  muscle 
(analogoUB  to  compenBatory  hypertrophy  of  the  beart).  So  long  as  com- 
pensation  is  sufficient  and  no  disconifort  exiBts,  it  is  wiBe  to  let  nature 
develop  her  own  resources,  and  to  refrain  from  what  we  might  almoat  call 
meddlesome  spectacling.     It  is  chietiv  in  strong,  healthy  yoang  people  that 


tbe  eye  i 


steadof  before  it. 


i«fix«d  to  ehow  that  tiie  naar  point  lias  become  virtusl,  i.t.  b«hind 
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Buch  compensaCioa  ezists.  There  is,  however,  a  larger  claas  in  these  hyper- 
educatiocal  dajs  whoae  neuro-muscukr  energ;  Ib  insuilicieDt,  and  in  vhom 
the  lack  of  coiupensator^  power  makes  itBelt'  felt  by  headacbeB,  eye-atraia, 
and  variouB  senBorj  discomforts,  while  at  timea  the  page  becomes  uiist>',  as 
the  tired  musclee  "  give  out."  Even  in  Buch  caaes  we  ahould  not  alwayB 
think  of  correcting  the  total  hypermetropia.  We  shoald  help  nsture 
ratlier  tban  aupplant  her.  lo  some  casea,  espeGialty  among  youiig  people, 
it  Bufiices  to  correct  the  manifest  hypermetropia  alone ;  in  a  larger  nuniber 
half  the  latent  element  should  aUo  be  corrected,  vvhile  in  a  certain  pro- 
portion,  und  I  think  in  ali  adults,  and  most  certainly  in  every  čase  of 
coDvergent  aguint,  it  is  advisable  to  correct  the  whole.  We  Bhould  also  be 
guided  often  by  the  muscular  balance  of  tbe  eyeball8. 

If,  ivhile  looking  at  a  distant  object,  a  condition  of  latent  convergenc« 
can  be  demonstrated,  a  more  eomplete  correction  of  the  total  hrpermetropia 
is  indicated. 

If,  on  tbe  other  haiid,  latent  divergeuce  Iie  great,  convex  glassea  would 
increase  it  by  ieseening  the  accommodutive  efTort,  and  with  it  the  associated 
convergence,  and  should  therefore  be  preacribed  as  weak  as  possible.  The 
balance  is  conveQiently  tested  by  placing  a  lighted  candle,  or  other  sntall 
Bource  of  light,  at  a  distance  of  5  metrea  from  the  patient,  vvhile  a  disc  of 
horizontal  glaas  roda  •  ia  held  before  one  eye  so  as  to  make  the  flame  appear 
drawn  out  into  a  long  atreak  of  light,  wbile  the  naked  eye,  of  course,  sees  the 
flame  as  it  is.  Homonymoua  diplopia,  in  vrhich  the  atreak  appeara  on  the 
same  side  aa  the  roda  producing  it,  indicates  convergence,  while  orosaed 
diplopia  indicatea  divergence. 

The  alight  bvpermetropia  iiicidental  to  diabetea  is  attributed,  with  good 
reasoD,  to  an  increased  indeit  of  refraction  of  the  vitreous  bodv.  Increased 
index  of  the  aqueous,  on  the  other  hand,  tends  to  myopia.  Kearly  ali 
young  children  are  hypermetropic,  and  there  is  reason  to  believe  that  it 
gradually  lessena  with  development  of  the  eve.  After  about  the  age  of 
tifty-three,  hotvever,  another  kiud  of  H  (H  acqtii3ita)  begina  to  appear,  and 
goes  on  increasing,  as  abovvn  in  tbe  last  column  of  the  table  given  in  the 
aection  on  enimetropia.  l'rieatley  Smith  ascribes  it,  with  some  reason,  to  the 
8teady  growth  of  the  lens  wbich  be  bas  ao  beaiitifully  demonstrated,  but  it 
ia  also  rational  to  expect  that  the  eyeball  should  share  the  aenile  ehrinking 
of  the  vvhole  body,  and  thu9  ita  antero-poaterior  diameter  becomes  lesa 
(Donder.i). 

Since  in  hypermetropes  part  of  the  accoinmodative  power  is  spent  in 
correcting  the  refractive  defect,  the  r.inge  of  accommodatifm  ia  shorteiied  in 
proportion,  and  the  near  jmint  lies  farther  from  the  eye.  A  natural  con- 
8equence  of  thia  is  that  pre9byopia  sets  in  earliet: 

H>'penuetropic  palients  are  apt  to  have  the  curious  habit  of  Knding 
relief  by  pressing  the  inner  canthi  with  their  forefingers.  It  only  reniaina 
to  add  thtit  ocular  heiidactiea,  hyperiemia  of  the  Uda,  and  sometinies  even 
blepharitiJt,  are  l:ept  tip  by  hyjierraetropia. 

MvopiA  exi8t3  whenever  tbe  antt^ro-posterior  axis  of  the  eyeball  is  tO") 
long  for  the  focal  length  of  the  eye.  Pencils  <)f  light  mnat  enter  the  eye 
divergent  if  they  are  to  be  foeiu«ed  on  the  retina  of  a  nivopic  eye.  Compare 
what  ifl  aaid  about  Fig.  7.  There  are,  opticallv  conaidere<I,  four  kinds  of 
myoiiia — 

(rt)  Krom  iibnoriual  auspension  of  tbe  lena, 
{lij  From  denaificatiim  of  nucleua. 

'  The  disc  of  roda  ia  obuinsble  from  Kcsuta.  C<irry  aiiil  rHxtnii,  1»f.  Gt  PortUad  Street, 
togcrtlier  vitli  HC&les  Tor  jiliciag  brliind  the  t1sni<:  in  ui^erto  mensiire  tiieilrristian  in  dejire««. 
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(c)  Froiu  the  shape  of  the  comea. 
(rf)  From  elongatiou  of  the  globe. 

Tke  first  ia  well  knowu  as  a  transitury  oonaequeDce  of  a  blow  on  the 
eje,  and  is  then  termed  traunratic  m^opia.  l'robably  the  8U8pen8oiy 
ligamcDt  iB  etretched  b;  the  blow,  and  allowB  the  lens  to  cooie  forward  a 
little  until  ite  elasticitj*  is  re-eatablished.  It  mav  aleo  aIlow  the  anterior 
Burface  of  the  leuH  tu  asBume  an  abnormat  rotunditr. 

Poesibly  a  simitar  tnynpia  majr  exiBt  frotn  defective  development  of  the 
zonule  apart  from  traiiioatiani. 

The  second  ia  frequently  niot  with  up  to  3  or  4  D,  or  eometiuies  mucli 
higher,  in  the  en,rly  Btages  of  nuclear  cataract. 

The  third  ia  the  least  conaiderable  tilasa,  and  ia  diacovered  vrhen  the 
ophthalmometet  ahovva  the  cornea  to  be  atrongly  ciirved.  Čare  ahould  be 
taken  not  to  overlook  a  low  degree  of  conical  cornea. 

Thefourth  kind  of  myopia  is  by  far  the  comnioDest.  In  low  degree  it 
BometiraeB  occura  in  a  pure!y  developmentol  form,  the  eye  being  siniply 
lai^r  than  uaiia!  in  ali  ita  dimenaiona.  Happily  in  these  casea  the  ]iquid 
preaaure  within  the  eye  (which  is  geiierally  about  that  of  ao  ioclt  ut' 
mercury)  Ib  lesa  than  uauaL  Were  it  not  bo  the  short  aight  would  be 
almo3t  certaio  to  increase,  in  virtue  of  the  aimple  hvdrostatic  law,  to  be 
remembered  in  tbis  coDnectioa,  that  for  a  given  preaaure  per  unit  area 
the  strain  on  the  coata  ia  proportionate  to  the  numter  of  unit  areaa  espoaed 
to  the  pressure.  It  ia  very  likely  that  eome  of  the  myopiaB  which  are 
aasiimed  to  I«  developmental  becauae  of  the  unilorm  enlarj^emeut  of  the 
eye  are  also  reany  stretcbed  eyeB,  for  a  Btiidy  of  bydrophthahno.^  and 
infantile  glaucoma  ahovs  that  the  eye3  of  chiMren  are  more  distenaible  in 
ali  diameters,  vvhereaa  thoae  of  (at  any  rate  uiyopically  predLsposed)  adulta 
are  more  distenaible  at  the  posterior  pole.  One  reason  for  thie  is,  that  the 
more  careful  and  prolonged  inspection  of  near  objects,  which  conies  with 
growing  yearB,  requireB  greater  acticin  of  the  extra-ocular  mu&clea,  wliich 
aupjMjrt  the  globe  everywhere  except  at  the  poaterior  p<»le,  where  the 
muscular  cone  leaves  it  to  be  supported  otily  by  retrobulbar  fat. 

Uniike  hypermetropia,  myopia  is  the  rarest  thing  in  infancy,  and 
generali^  doea  not  ahow  itaelf  till  betv/een  eight  and  twelve  yeara  of  age. 
The  educational  period  of  life  from  twelve  to  eighteen  iB  the  most  dangeroua 
for  ite  increase,  sine«  it  reqiiires  prolonged  convergence  of  the  eye8  upon 
near  objects,  with  more  or  less  stooping,  and  often  in  an  atmosphere  which 
ia  not  favountble  to  the  vital  reaiating  power  of  a  fibroiis  stmcture  like  the 
aclera. 

Cohn  bas  Bhown  that  short  eight  is  rarer  in  the  counlry  tbiin  in  tovns, 
in  elenientary  schoole  than  in  advanced  achools,  in  botb  than  lu  the 
univeraitiea,  in  the  lower  forma  of  a  achiiol  than  in  the  higher,  and  in  the 
lower  clasaea  of  Bociety  than  in  the  higher. 

The  indicationa  are  obvious : — 

(1)  To  correct  the  refractive  error,  in  order  to  ])revent  stooping  and 
to  lessen  the  convergence. 

(2)  To  aee  that  achool-rooms  are  well  lighted  and  ventilated. 

(3)  To  have  desks  and  seats  adjustable  to  the  heigbt  of  euch  aeveral 
Bcholar,  acoording  to  well-de6ned  rulea. 

(4)  To  uae  books  well  printed  on  unglazed  paper,  and  to  teach  bold, 
upright  writiDg. 

(5)  To  discourage  long  evening  work,  and  bookworm  babits  out  of 
school  houra,  and  to  forbid  impoaitiona 

(6)  To  start,  if  poseible,  special   schools,  or   aeparate   departmenta  in 
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Bchools;  for  Hhort-aighted  children,  with  modes  ot  teachiag  adapted  to  give 
a  useful  educatiOD  with  the  minimum  straia  on  the  ejes.  It  ib  hardly  fair 
to  expect  the  methods  of  an  ordinaij  school  to  be  altered  for  the  benefit  of 
a  small  minoritj,  or  to  alIow  unaound  eye8  to  compete  with  sound  onea^ 

(7)  To  exGhange  Bedentary  habits  for  fresb  air  and  exerciBe,  and  to 
guatd  agaioet  inactivitj  of  the  liver  and  primie  vi%,  which  have  a  deleterious 
effect  on  short  sight. 

(8)  During  the  attacks  of  choroidal  congeetioo,  to  give  up  n^r  work, 
and  adviee  suitable  medical  treatment. 

(9)  To  avoid  workiDg  the  ejes .  under  conditionB  of  bodily  fatigue,  or 
with  InsutKcient  food. 

Beturuing  to  the  first  of  these  indications,  there  is  no  doubt  that,  except 
in  higher  pathological  cases  (of  whioh  more  anon),  the  fuU  optical  correction 
conatantly  woni  is  the  best  treatment  in  the  oase  of  youDg  i))yopes,  and 
afTords  the  greatest  8ecnhty  against  much  progresa  of  the  aSection. 

An  exceptioD  to  this  haa  to  be  niade  in  the  čase  of  children  whose 
calling  in  life  would  be  Beriou8ly  compromised  by  the  wearing  of  glaasea ; 
&itay  candidates,  for  iustance,  may  be  advised  to  abjure  glasses  altogethei 
uDtil  medical  examiiiation  is  over,  since  their  use  uQdoubtedly  leads  to 
forgetfulness  of  that  ingenioua  dexterity  of  unravelling  the  detaila  of  hazy 
objecta  acquired  by  nearly  ali  uncoirected  my0pe8. 

Donders  was  the  first  to  point  oijt  that  though  glasaes  for  distant  viaion 
are  a  luxury,  it  is  for  near  vision  they  should  be  conaidered  a  neceBsity, 
however  much  the  child  may  prefer  to  be  witbout  them.  If,  howeTer,  we 
8lightly  under-oorrect  children,  who  love  to  see  objecte  clearly,  we  shaU,  as 
Jackson  observes,  tempt  them  to  look  obhquely  through  their  glasses  in 
order  to  see  better,  and  thus  by  straining  their  musclee  and  introduclng  the 
astigmatic  eflfect  of  oblique  lenses,  derive  more  harm  than  good  from  their 
spectacles.  To  make  sure  of  not  exeeeding  the  full  oorrection  in  mjopes  who 
possess  an  active  accommodation  is  by  'no  means  easy,  and  a  mydriatic  is 
more  often  neceBBary  in  myopia  than  in  hypermetropia,  except  wheD  we 
decide  to  under-correct,  as  we  may  do  in  people  who  will  not  misuae  their 
glasses.  Since  hy  the  exercise  of  accommodation  objecta  can  bo  seen  with 
equal  distinctness  through  lenses  which  over-correct  the  mjopia,  great  čare 
sbould  be  taken  to  select  the  weakest  glasa  that  gives  full  distant  viaion. 

This  rule,  it  wiU  be  remembered,  is  the  opposite  of  that  for  preBbyopia, 
where  the  strongest  Gonvex  glass  had  to  be  choaen. 

Wben  glasses  are  taken  to  for  the  first  tirne  hy  adults,  it  is  generally 
needful  to  prescribe  a  reading  palr  weaker,  by  ID  or  more,  than  the  diatant 
pair.  In  presbyopia  combined  with  myopia  the  reading-glase  should  be 
weakened  by  the  amount  of  pre8byopia, 

There  are  cases  of  congested  choroid  and  irritable  retina  in  which,  during 
the  greater  part  of  the  day,  it  is  inadvisable  to  wear  glaases  at  ali,  since 
myopic  haze  gives  the  retina  more  rest  than  the  continual  appeal  of  well- 
seen  objects.  Such  cases  are  Uable  to  periodical  attacks  of  congestion  of  the 
eyes,  due  not  onIy  to  their  over-use,  but  also  to  a  constitutiond  disturbanee 
not  yet  fully  uuderstood,  and  it  is  particularly  at  these  timea  that  the  myopia 
increases  and  the  greatest  dangers  are  run  of  choroiditis  or  heemorrhage  at 
the  macula.  It  is  to  aggravated  cases  of  this  kind  that  the  name  mahgnant 
myopia  is  applied.  The  ophthalmoscopic  appearances  are  described  in  their 
own  section  of  this  work. 

In  prescribing  glasses  for  high  myopia  two  or  three  precautions  are  - 
ir  Oxfot(i  by  Mr.  Dojue,  and  it  being  m*il« 
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iieceBBary.  The  Rrat  is  to  remember  that  the  spectacle  lensee  wiU  be  worD 
nearer  the  eje  than  the  lenses  in  the  trial  frame,  aad  thus  will  over-correct 
the  defect  jf  the  trial  leDses  exactly  correct  it.  A  glance  at  Fig.  6  will 
6how  that  a  lens  exactly  correctB  a  myopic  eye  v/hea  its  principal  focuB 
coittcidea  with  the  far  point.  Wheii,  however,  the  same  lena  is  brought 
nearer  the  eye,  its  principal  focus  lies  vithin  the  far  point,  bo  that  tbe 
light  enters  the  ej-e  with  a  greater  divergency  than  is  reguired  to  correct 
the  n)yopia. 

This  escese  of  divergency,  though  overcome  by  the  patienfB  accommo- 
dation,  induces  eye-8train  ali  the  more  for  that  very  reaaon.  A  slight 
deduction,  therefore,  muat  be  made  from  the  trial  lens  in  proportion  to  its 
distance  from  the  eye  and  alao  in  proportion  to  ita  strength.  Thus  a 
Bubtractiou  of  0-5D  may  be  necessary  from  a  5D  trial  lens,  of  ID  from 
a  lens  of  lOD,  and  of  2D  from  a  lena  of  20D,  or  pos6ibly  eveu  more. 
Another  precautioa  is  to  adjust  the  eentres  of  strong  lenaea  ao  as  to  give 
the  most  easy  inclination  of  the  viBual  linea  to  each  other.  The  stronger 
a  lens  the  greater  is  ita  priamatic  effeot  on  the  visual  line,  vhen  thia  line 
doea  not  pass  through  the  optical  centre,  A  simple  way  of  aolving  thia 
problem,  in  tlie  caae  of  glassea  prescribed  for  distance  only,  is  to  plače  the 
diBc  of  glass  rods  in  the  trial  frame,  already  filled  with  ita  lenses,  and  adjuet 
the  breadth  of  the  frame  till  a  dietant  Hame  appeare  to  coincide  with  the 
streak.  The  recorded  distance  between  the  lens  eentres  may  then  be  pre- 
scribed uulesa  it  should  be  at  ali  extraordinary. 

Since  the  range  of  accommodation  is  abifted  in  myopia,  by  the  patienfs 
far  point  being  nearer  than  infioity  as  in  eminetropia,  the  near  point  lies 
nearer  the  eye,  and  ita  receaaion  doea  not  embarraaa  the  patient  till  later 
in  life,  and  in  the  čase  of  high  myopia,  never. 

Pbksbyopia. — Pre8byopia  ia  the  phyBiological  age-element  that  creepa  in 
with  every  variety  of  refraction,  and  depends  on  gradual  leaaening  of  the 
range  of  accommodation  from  recesaioD  of  the  near  point.  It  ia  due  to 
decreaaing  ela8ticity  of  the  lena,  aupplemented  in  later  life  by  atrophy  of 
the  oiliary  muscle.  The  condition  does  not  receive  the  name  of  pre8byopia 
until  the  nearest  point  for  comfortable  readiog  begiua  to  recede  beyond 
the  distance  at  which  booka  and  papera  are  generally  held.  In  healthy 
emmetropia  thia  begina  about  the  age  of  forty-five,  and  ie  evidenced  by  the 
neceBaity  of  removtng  near  work  to  a  rather  greater  distance  from  the  eyes 
than  formerly,  and  later  stili  by  the  expedieQt,  which  the  patient  dlecovera 
for  himeelf,  of  allowing  a  quantity  of  light  to  enter  the  eye8  while  reading 
in  order  to  contract  the  pupil  and  thus  increase  the  definition  of  the  retinal 
picturea  in  the  same  way  that  a  small  stop  sharpena  the  definition  of  an 
imperfectly  focuased  camera.  The  healthy  emmetrope  would  generally 
require  about  a  +  0'5D  lens  to  correct  hia  pre8byopia  at  i'orty-five  year8  of 
age,  +0'75D  at  forty-8even,  +  11)  at  fifty,  +  1-5D  at  fifty-five,  2-25D  at 
8ixty,  3D  at  Bixty-five,  3-5D  at  aeventv,  and  after  Beventy-five,  from  4  to 
6D,  according  to  the  generally  more  or  leas  diminished  acnity  of  vision  from 
senile  changes. 

Bul  it  ia  alwayR  lietter  to  test  the  patienfs  near  point  both  binocularIy 
and  monocularly,  as  already  described,  to  make  sure  that  the  glasses  pre- 
scribed make  it  lie  well  within  the  distance  at  which  hie  calling  in  life 
requirea  hie  work  tq  be,  and  which  of  course  differs  in  ditferent  occupations. 
If  the  distance  of  the  near  point  l)e  meaaured  with  a  dioptric  ta))e,  the 
range  of  accommodation  can  1«  read  off  in  dioptrea,  and  Landolfs  plan  for 
correcting  preHbyopia  is  to  reckon  two-thirdB  of  this  range  available  for 
continuoua  work,  and  add  thereto  the  tefractive  aid  necessary  to  bring  this 
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two-third8  up  to  the  patienfs  work.  For  exaniple,  if  a  patieofs  near  poiut 
lie  ^  metre  away,  his  range  of  accommodation  consiatB  of  three  dioptres,  uf 
which  two  are  available  for  constant  work.  Were  his  work,  therefore,  to 
lie  at  }  metre  habituallj,  he  wuuld  not  need  glassea,  but  were  it  to  lie  at 
J  metre,  be  would  need  lenses  of  ID.  Mistakea  are  more  often  made  by 
prescribiDg  glasses  too  strong  than  too  weak,  sinee  Conders  rather  over- 
estimated  the  requiremeDta  of  the  ditfereot  perioda  of  lite. 

In  hypermetropic  aubjecta  preabjopia  b^iomes  manifested  earlier  in  life, 
since  part  of  the  range  of  accommodation  at  its  far  end  ia  abeorbed  in 
neutralising  the  refractive  error,  leaving  onij  the  remainder  available  for 
near  work,  The  corrections  apecified  above  for  each  age  in  emmetropia 
ahould  therefore  theoreticallj  be  added  to  the  lena  which  correcto  the 
hTpenaetropia,  but  actaal  ineasureiuent  of  the  near  point  to  confirm  thia 
should  not  be  omitted. 

In  myopia,  preabfopia  appeara  later  in  life  ualess  glasses  are  wom 
conatantly,  in  which  čase  the  reading  pair  should  have  au  ahatement  of 
strength  from  the  dislant  pair  equal  to  the  lena  that  would  be  required  at 
the  same  period  of  life  in  an  emmetrope.  It  vdU  be  seen,  therefore,  that 
whUe  a  hypermetrope  of  ID  will  requii«  a  lens  of  about  2-25D  at  fiftr  year8 
of  age,  a  myope  of  ID  vvill  scareely  need  a  glaaa  at  aH  at  that  age,  though 
at  sixt7  yeara  he  will  need  about  +  V5D. 

AsTiGUATiSH. — Two  kinda  are  recogniaed  cUnieaUy — irregular  and 
regular.  The  former  ia  cauaed  by  aiich  defects  as  cnrneal  nebuTce,  comeal 
faceta,  UDequal  refractive  indices  of  the  acctora  of  the  lene,  and  in  ahort 
irregularitiea  of  any  uaBystematic  kind  in  cornea  or  lena.  It  is  incapable 
of  correction,  except  partially  by  the  employment  of  a  atenopieic  alit  or 
aperture. 

Eegular  astigmatism  is  of  two  kinds,  corneal  and  leuticular,  of  which 
ihe  former  is  by  far  the  most  important.  The  latter  is  apt  to  neutralise  the 
former  in  measure,  and  it  is  mostly  due  to  tilting  of  the  lens,  Comeal 
astigmatism  exists  when  the  part  of  the  comea  employed  for  direct  vision 
ia  spheroidal  inatead  of  spherical,  or  when  it  is  more  8trongly  ciined  in  one 
meridian  than  in  any  other. 

The  vertical  meridian  ia  g8nerally  that  of  maximum,  and  the  horizontal 
that  of  minimum,  eurvature.  Thia  astigmatism,  therefore,  is  called  "  acoord- 
ing  to  the  rule."  When  the  reverse  ia  the  čase  the  moat  8trongly  curved 
meridian  is  approximately  horizontal,  and  this  condition  haa  received  the 
name  of  "perveise  astigmatism,"  since  it  ia,  with  a  meaeure  of  tnith, 
supposed  to  give  rise  to  asthenopia  more  frequently  Ihan  tbe  other  kind, 
and  to  require  correction  more  fully.  The  fact  that  a  low  degree  of  ordinary 
astigmatism  exists  physiologically  in  almost  e^'ery  eye  helps  to  confirm  this 
belief. 

Estimation  o/"  Astigmatism. — Betinoscopy  {q.v.)  is  more  aerviceable  for 
the  det«ction  of  astigmatism  than  for  any  other  error  of  refraction. 

Another  valuable  objective  method  is  furnished  by  the  ophthalmomet«r. 
As  arranged  by  Helmholtz,  it  was  suitablt;  for  phyeioIogical  investigations 
only,  but  the  later  instniment  of  Javal  and  Schiotz  ia  more  suited  for  taking 
clinical  observations.  It  consists  eBsentiallv  of  a  lelescope  (Fig.  12),  directed 
towarda  the  patient's  eye,  and  provided  internally  with  a  doubling  apparatus 
whieh  produces  two  iraages  of  the  comea  looked  at.  The  telescope  bears  two 
arms  whi(;h  suppctrt  white  figures  on  a  black  ground,  one  of  which  is  cut  out 
in  little  steps  (Fig.  lo).  To  uae  the  instrument  Ihese  figures  are  placed  in  a 
strong  light,  tliat  the  retiections  from  the  comea  may  be  etudied,  the  arms, 
to  begin  with,  being  horizontal.     Since  each  figure  (or  mire  as  it  is  called) 
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appean  doubled  on  the  patiecfs  cornea,  four  refleotions  are  seen,  of  which  two 
lie  close  together.  One  mire  is  then  moved  untjl  ita  laargin  appears  to  touch 
that  of  the  other.  The  curvature  of  tbe  nieridian  inay  now  be  read  ofi'  from 
the  instrument,  and  if  after  rotating  the  anns  tliroitgh  a  quarter  of  a  circle 
the  mires  stili  touch.  there  is  no  astigmatism.    Should  thej  overlap  (Fig.  14), 


it  show8  the  second  meridian  to  be  more  8trongly  curved  ithan  the  first,  and 
to  poBsesa  aa  manj  additional  dioptres  of  refractive  power  as  there  are  steps 
in  the  overlapping.     Should,  huvvever,  the  mires,  instead  of  overlapping,  liave 


moved  farther  apart,  the  aecond  meridian  is  the  less  curved  of  the  two,  and 
after  briuging  the  mires  together  again,  the  arms  shuuld  be  swung  round 
once  more  to  the  first  nieridian  to  eount  the  overlapping  there.  Should  one 
mire  appear  displaced  tangentially  with  reference  to  the  other,  it  8hows  that 
the  meridians  of  maximum  and  minimum  curvature  are  oblique,  and  the 
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arina  should  be  3wung  rouDd  tiU  the  taugential  displacemeot  is  oorrected. 
Ooe  of  the  two  required  meridians  is  dow  found,  aod  the  olher  is  at  right 
aagles  to  it. 

But  after  ali  bas  been  said,  the  most  Berviceable  tests  for  intelligent 
patieats  are  the  subjective  onea,  and  ali  others  should  be  aupplemenled  b^  it. 
We  may  divide  subjective  tests  into  type- testa  and  line-tests.  For  the  Ibrmer, 
SDelleii'8  test-t^pes  are  used,  at  a  distance  of  6  metres,  while  leiiaes  are 
manipulated  betore  the  eye.  The  beat  lens  to  begin  with  in  an  eye  approsi- 
matelj  emmetropic,  or  after  correctiag  H  or  M  as  nearl^  as  may  be,  is  a 

-  0'5D  Cyl.,  after  placing  a  trial  frame  on  the  face  witb  an  obturator  (i.e. 
aa  opaque  disc)  before  the  other  eye.  If  thia  lena  afTects  vision  equally, 
with  axia  placed  Krst  horizontal  and  then  vertical,  there  is  no  astigmatism, 
unleaa  of  the  oblique  kind.  The  next  atep,  therefore,  ia  to  plaoe  the  same 
lens  vdth  axis  at  45°  on  one  aide  of  the  vertical,  and  then  a^cia  at  135°  on  the 
other  side.  Whenever  better  vision  is  obtained  with  the  axis  in  auy  one 
poaition  thao  in  a  positioa  perpendtcular  to  it,  aatigniatism  is  detected. 
The  lena  ia  now  to  Ite  rotated  till  the  beat  poaition  of  the  axis  ia  obtained, 
and  then  left  in  position  while  other  minua  cylindrical  lenaea  of  increaeing 
strength  are  tried  iu  suecessiou  before  it,  mih  their  axe8  in  line  urith  its 
axiB,  till  the  maximuui  acuity  of  vision  is  reached.  But  during  thia  process 
eare  should  be  taken  to  try  the  effect,  at  intervala,  of  weak  convex  aphericals, 
and  if  vision  ia  improved,  or  even  made  no  vvorse  by  them,  they  ahould  be 
adopted,  and  be  associated  with  the  cylinder  in  the  trial  frame.  Moreover, 
the  exact  inclination  of  the  axia  should  be  confirmed  aa  the  examination 
proceeds,  since  with  increaaing  atrength  of  cylindrical  correction  the  exact 
placing  of  the  axis  becomes  more  delicate  and  ea8y.     Finally,  a  weak  CyL  of 

-  025D  (or  a  Jackson's  lens,  which  consists  of  a  weak  +  Cjl.,  combined 
with  a  weak  -  Cyl.,  at  right  angles  to  each  other)  should  be  placed 
altemately  "  axiB  with  "  and  "  axia  againat "  the  previoualj  found  correc- 
tion. If  these  two  poaitions  alfect  vision  equally  the  aatigmatiam  ie 
properlj  corrected,  and  the  other  eye  eau  be  proceeded  with  in  like 
manner. 

Under-Correction  of  Astigmatism. — It  le  my  impression  that  astigmatism, 
whether  myopic,  uiixed,  or  hypermetropic,  should  be  alightl; '  under-cor- 
rected,  to  alIow  play  for  the  variable  element,  for  though  the  maas  of  the 
astigmatism  remaina  unchanged,  there  ia  a  kind  of  fluctuating  mai^n,  like 
the  ebb  and  flow  of  the  tide,  dependent  on  varying  tone  and  contraction  of 
the  eyelid8.  Thia  interesting  Bubject,  which  bas  been  specially  studied  by 
Greorge  Buli  and  George  Berry,  deserves  a  longer  acoouot  than  the  scope  of 
this  article  allowa. 

Line-teals. — Only  the  best  of  these  need  be  mentioned,  namely,  first,  ' 

those  which  conaist  of  a  group  of  radiating  Unes,  as  exemplified  in  SDeUen'8 

"  Sunriae,"  or  the  well-known  "  clock  " ;  and.  aecond,  those  conaiating  of  one 

or  more  eroupa  of  parallel  liuee.     A  single  group  can  be  rotated  on  the  wall, 

■oiipe  of  Unes  nmning  in  different  dn«ctions  may  be  placed  near 

n  a  atationarj  card.     A  Tery  good  example  of  the  last  to  which 

a  wae  called  by  Mr.  lionel  Laurence,  is  made  by  the  "  Montreal 

ipany."     We  may,  however,  aelect  the  "  clock  "  to  illustrate  the 

ali  other  line-teats.     In  thia,  twelve  narrow  banda,  each  con- 

iree  parallel  linea,  radiate  from  a  centre.     After  ercluding  one 

itient,  and  placing  the  clock  6  metrea  ofT,  the  weakest  minua,  or 

e,  which  th«  reader  maj  have  met  witli,  ti 
t  pliia  cjlinder,  wliicli  givea  '     ■    '      • 
fither  ihould  be  clioseo. 
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BtrongoHt  plus,  apherical  lena  should  be  selected  wliich  onlf  just  allow8  one 
diameter  to  be  dietiact.  Oae  meridiau  of  the  eje  haa  iiow  been  made 
emmetropic,  namel^,  that  which  Is  at  right  anglea  to  the  biightest  raj. 
Ali  that  remains  is  to  appose  minus  CTlinders,  with  their  azes  at  right 
anglea  to  the  brightest  raj,  till  we  find  the  one  which  makee  raja  at  right 
angles  to  the  originaUj  brightest  one  eijuallj  bright  also. 

It  is  prudent  not  to  be  content  witb  this,  but  to  make  a  final  appeal  to 
the  distant  test-tjpea,  for  which  it  will  often  be  found  that  a  Blightly 
weaker  cilinder  is  best,  and  I  have  even  met  with  a  caae  now  and  then  in 
which  a  sligbt  diETerence  of  asis  ia  preferred  When  aucb  diecrepaooies 
occur,  it  appears  probable  that  the  line-test  is  more  atriotlj  true,  but  that  the 
t^pe-teats  indioate  the  lena  whi[:h  it  is  ezpedient  to  prescribe,  at  least  for  a 
tim&  In  testlog  the  aecond  eye  it  Baves  tirne,  in  Tiew  of  the  predilection 
which  Aa  diaplajs  for  bilateral  8ymmetry,  to  commence  with  lenaea  similar 
to  thofle  alreadj  found  for  the  first  eye. 

EsTiHATiON  OP  Befeactioh. — Though  this  has  been  dealt  with  under 
each  heading  the  following  general  order  of  procedure  may  be  described : — 

Having  glanced  at  the  patienfs  ejes  to  see  whether  they  are  deep  set 
and  with  contracted  pupile,  as  in  emmetropia ;  or  whether  thej  are  promi- 
nent  and  with  large  pupils,  as  in  myopia ;  and  whether  the  ejelidJs  look 
tired  or  dravn,  and  the  forehead  frowning,  as  in  refractive  asthenopia ; — the 
outer  canthuB  of  each  eye  may  be  drawn  back,  while  the  eye  is  made  to 
look  atrongljT  in  the  opposite  direction  to  observe  whether  the  side  of  the 
globe  is  sbOTt  and  Btroagly  curved  as  in  hypermetropia,  or  with  a  long 
gradual  curve  as  in  myopia.  The  tensioD  of  the  eye  should  be  tested  as  a 
matter  of  habit  to  observe  the  normal  variationB.  The  visual  acuity  both 
in  distant  and  near  vision  {see  ari.  on  Visdal  A.)  should  nezt  be  recorded, 
and  the  near  point  measured.  Nezt,  one  of  the  two  chief  objective  teats 
should  be  applied,  retino8Copy  (^-v.),  or  ophthalmometry.  The  latter  is 
deacribed  a  little  farther  on.  The  patient  should  now  be  seated  at  a 
measured  diatance  of  5  to  6  metres  from  the  distant  te8t-typea,  irith  a  trial 
frame  on  his  face  bearing  the  correction  already  found,  and  with  a  circular 
vuloanite  diac,  called  an  obturator,  in  front  of  one  sye.  The  best  trial  &ames 
have  obturatots  hinged  on  to  them  so  that  they  cannot  be  lost.  The  defect 
of  ali  trial  frames  which  the  writer  is  acquainted  with  is  that  they  admit 
distracting  side-lights  to  the  patienfs  eyes.  It  would  be  better  Trere  they 
provided  with  aide  screens.  The  objective  findiog  for  each  eye  should  be 
conSrmed  by  the  apposition  of  wealc  +  and  -  spherical  and  oylindrical 
lenses,  and  the  axia  of  a  cjlinder  be  carefully  adjusted,  since  ita  poaition 
aometimea  diETers  during  attentiou  of  the  eye  from  that  wbich  it  occupies 
when  the  eye  is  diaengaged  as  during  retiooscopy.  The  visual  acaity  then 
obtained  should  be  made  a  note  of. 

Should  no  objective  test  have  been  made  first,  the  procedure  inay  be  as 
followa : — 

A.  Covering  one  eye  vnth  the  obturator,  test  the  vision  of  the  naked 
eye  by  the  distant  test-tjpea.  Should  the  viaual  acuitj  be  practioally 
perfect  myopia  cannot  be  present,  nor  high  astigmatisoL  It  remains, 
therefore,  to  test  for  H  or  low  As.  To  do  the  first,  a  very  weak  and  then  a 
atronger  convex  lens  may  be  put  iip  before  the  eya  If  the  legibilitv  of 
the  Iower  distant  typeB  is  impaired  by  a  +  0'25I>,  and  almost  abolished  by 
a  +  0'75D  lens,  there  is  no  manifest  H.  Should  tiie  legibility  be  unaETected 
by  either  of  these  leases,  put  up  stronger  ones  till  the  higheat  power  is 
reached  that  does  not  distinctly  impair  Iegibility.  This  lens  measures  the 
manifest  H  (H  J. 
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B.  Should,  however,  the  vieual  aGuity  of  the  naked  eje  have  beeu  poor 
at  first,  the  caee  may  be  one  of  lu^opia.  T17,  therefore,  a  risiag  aeriee  of 
coDcave  lenses  till  the  weakest  ia  found  that  afTords  the  beet  obtaioable 
vision. 

C.  Next,  test  for  astigmatism,  by  directing  attention  to  a  Une-chart 
with  any  previouslj  found  myopia  8lightly  under-oorrected,  or  hyper- 
metropia  over-corrected.  If  lines  in  some  certain  direction  stand  out  moie 
boldly  than  others,  proceed,  as  already  desciibed  under  "  AstigmatlBin,"  by 
putting  up  concave  lenses,  with  axes  perpendicular  to  theee  bold  lines,  tiU 
the  lines  are  made  equaUy  bright  in  ali  directioDS,  and  then  confirm  the 
result  by  the  beBt-types.  If  two  conaecutive  ci/linders  appear  to  have  the 
same  effect,  retain  the  tceakest,  whether  +  or  - .  From  this  remark  it  vili 
be  seen  that  the  rule  for  the  strongest  convez  and  weakest  ooncaTe  does  not 
&pply  to  oylinders,  but  only  to  spherical  lenaes. 

To  summarise,  if  the  naked  eye  bas 

A.  Full  visual  acuity.     There  is  either 

(a)  Emmetropia,  or 

(J)  Hypennetropia  (facultative)  or 

(c)  Low  astigmatism. 

B.  Poor  visual  acuity.     There  is  either 

(a)  Myopia,  or 

(h)  Higb  bypennetropia  (not  fiilly  neutralised  hy  accommoda* 
tion),  or 

(c)  Astigmatism. 
Prisms  and  the  Decbmtering  of  Lenses. — It  is  sometimes  desirable 
to  combine  a  prism  with  a  leos,  especially  in  hyperphoria  (q.v.)  or  for 
diplopia.  The  simple  rule  may  be  made  that  a  prism  appears  to  drive  the 
image  seen  through  it  in  the  direction  of  its  "  edge "  or  "  apex."  If  a 
simple  mnemonic  metaphor  may  be  permitted,  the  image  fliea  before  the 
edge  of  the  Bwotd.  If  stroug,  the  prism  should  be  divided  between  the  tvo 
eye8.  The  piismatic  result  can  be  obtained  hy  deceotering  a  lens,  the  rule 
being  that  for  eacb  degree  of  prismatic  effect  deaired,  the  lena  should  be 
decentered  by  a  distance  equal  to  If  cm.,  divided  by  the  numbera  of 
dioptres  in  the  lens.  As  regards  the  direction  of  decentering,  since  the 
thinnest  part  of  a  concave  lena  is  at  its  centre,  this  centre  should  be  dis- 
placed  in  the  direction  of  the  thinnest  part  or  apex  of  the  required  prism, 
the  reverse  being  the  caee  with  a  convex  lens,  for  since  its  centre  ie  its 
thickest  part  it  should  be  displaced  in  the  direction  of  the  base  of  the 
required  prism.  A  scale  constructed  by  the  wTiter  for  the  measurement  of 
hyperphoria  is  obtainable,  with  directions  thereon  as  to  the  amount  of 
decentering  that  is  neceB3ary  to  correct  any  defect. 

It  is  evidently  important  in  ali  cases  of  decentering  to  kDow  what 
point  to  decenter  from ;  in  other  words,  to  know  the  esact  distance 
between  the  eyea,  and  wbether  one  eye  is  hlgher  than  the  other. 
NumerouB  pupillometers  ezist  for  this  purpose.  The  moeb  accurate  are 
those  that  reqHire  the  patient  to  look  at  a  distant  object  through  two  pin 
holes,  but  this  regnires  too  much  ictelUgence  for  most  patients.  The 
pupillometers  in  ordinary  use,  which  allow  the  preecriber  to  take  the 
meaauremenb,  are  subject  to  errors  from  parallax,  since  they  secure  no  fized 
point  of  view  for  the  examiner's  eye.  The  "locaUser"  i«  free  from  this 
defect,  and  also  has  the  advantages  that  it  can  measure  the  inter- 
pupillary  distance  in  sguinters  just  as  eaBily  as  in  ordinary  cases,  and  can 
measure  the  distance  of  each  eye  from  the  middle  of  the  noše,  and  the 
elevation  of  one  pupil  over  the  other.     It  ia  made  in  metal  to  fit  the  trial 
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&sme,  and  is  placed  juat  before  ooe  ej6  and  theu  another,  enabling  the 
obeerver  to  "  Bight "  the  patienfs  pupil  as  aiong  a  gun,  whUe  his  own  pupil  is 
looked  at  hy  tbe  patient.  A  elight  modiScation  of  this  instrument  is  now 
made,  since  it  bas  occurred  to  the  writer  to  ntilise  an  ophthaLmoecopic 
teflectioD  from  the  cornea  for  measuring  the  distaoce  between  the  visual 
lines,  this  reflection  appearing  to  him  to  afford  bj  far  the  most  rational 
landmark  for  the  purpose,  since  it  marks  out  mora  closelj  than  anj  other 
the  verj  spot  of  the  comea  traversed  by  the  visual  asia.  Ali  errors  from 
high  angle  gsmma,  too,  are  thus  avoided.^  Ali  that  is  necessarj'  is  to  adjust 
the  trialframe  with  the  localiser  in  it,  tiU  the  reflection,  the  notch,  and  the 
poiot  are  aU  in  a  line.  It  is  onlj  for  stiong  leneea  and  epecial  cases  that 
such  accuiac^  is  required,  and  for  ordinarj  work  the  usual  pupillometers 
sufBca. 

EsFBACTrTE  Headaches. — The  effort  of  accommodation  in  H,  oi  its 
'embarrasBment  in  As,  is  very  apt  to  give  rise  to  a  species  of  "  referred  pain  " 
of  a  dull  and  continuous  ct^racter,  vhich  ma^  varj  from  a  slight  heaviness 
OTer  the  e7ebrows  to  a  more  distressiDg  wide8pr^  headache.  Id  eitber 
čase  an  aiea  of  teaderness  ma;  be  fouad,  sometimes,  if  sought  for,  after 
reading,  just  over  the  root  of  the  noše.  Sometimes  the  headache  itself  is 
confined  to  the  same  spot,  but  more  often  it  is  over  each  ejebrov.  Occi- 
pital  headache  is  by  no  means  a  rare  accompaniment,  but  more  generali/ 
implies  either  fatigue  of  the  cerebral  visual  centres  or  defects  of  the  extra- 
ocular  muBcles.  Headache  in  one  or  both  temples,  or  at  the  vertex,  is  more 
rarel/  of  ophthalmic  origin. 

Refractive  headaches  are  at  first  only  disposed  to  occur  towards  the  end 
of  long  spells  of  reading  or  fine  work,  but  vlien  more  pronounced  the  subject 
wakes  with  them  in  the  early  morning.  Giadual  relief  sete  in  during  the 
moming  hours,  but  evening  work  agafu  aggravates  the  discomfort.  In 
contraat  to  this  daily  headache  we  often  meet  with  cases  in  which  migrainous 
headaches,  more  or  leas  periodical,  are  set  up  by  refractive  errors,  with 
freedom  from  any  pronounced  headache  in  the  intervals.  Headaches 
sometimes  cease  entirely  from  the  first  day  the  correoting  glasses  are 
adopted,  but  more  frequently  it  takes  a  few  weeks  to  get  eutficiently 
accustome'd  to  their  noveIty  to  obtain  their  fiill  benefit. 

Simple  myopia  never  causea  headaches,  though  a  myopic  eye  is  some- 
times the  seat  of  congestive  neuralgia.  A  curious  feature  about  astigmatism 
is  that  low  degrees  are  just  as  liable  to  cause  headaches  as  the  higher 
degrees,  and  especially  if  the  principal  meridians  are  obUque,  or  if  the 
horizontal  meridian  of  the  cornea  is  more  strongly  curved  thaji  the  verticaL 
It  often  only  begins  to  give  trouble  about  the  age  of  tliirty,  and  refractive 
headaches  nearly  alway8  begln  to  die  away  after  the  age  of  Sfty.  "  Head- 
ache spectaclee  "  should  be  wom  continuousl/  to  get  the  best  efiect. 
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DSFINITIOK. — An  aoute  infeotiouB  fever,  characteriBed  by  the  preBenoe 
of  a  spiral  mioro-organiam  in  the  blood,  by  a  rapid  onset  and  defervescenoe, 
and  bf  a  repetition  of  the  fever  after  a  week'8  ap7rexia. 

HiSTORT. — There  seems  to  be  no  doubt  that  thia  fever  ia  one  of  the 
diBeases  described  by  Hippocratea,  although  his  description  would  appear  to 
include  cases  which  m&j,  -mth  more  probability,  be  referred  to  otfaer 
conditionB.  Singalarly  enough,  however,  it  is  not  till  1739  that  Tre  find  an 
accouut  of  an  epidemic  of  relapeing  fever,  Eutty  at  that  date  giving  an 
accurate  description  of  it,  though  he  did  not  distinguish  it  definitely  from 
other  feverB  prevalent  in  Dublin  at  that  time.  The  disBase  seems  to  bave  been 
frequently  prevalent  in  Ireland,  and  particularly  so  in  the  first  8ixteen  year8 
of  the  nineteenth  century.  In  most  cases  ita  epidemic  prevalence  coincided 
with  that  of  typhuB,  a  faot  which  prevented  &  definite  distinction  betveen 
the  two  fevers  being  made  till  Henderson  of  Edinburgh  finally  separated 
them  in  1843,  after  both  diseases  bad  been  epidemic  for  over  two  year8. 
Sinoe  that  time,  aa.far  aa  tbia  country  is  concemed,  relapsing  fever  has 
been  of  rare  occurrence,  the  last  cases  in  Great  Britain  occturine  in  1869-70, 
although  cases  are  reported  as  baving  occurred  in  Ireland  since  that 
date. 

As  regards  geographical  range,  the  fever  niay  appareQtly  exist  in  any 
climate.  It  has  been  duhng  the  nineteenth  centurr fairly  commonin  Northern 
Europe,  very  prevalent  in  Silesia,  and  is  stili  to  be  found  in  fiussia.  It  hoa 
also  been  of  frequent  ocourrence  in  the  famine  districts  of  India.  On 
variouB  occasions  it  has  appeared  in  North  America,  and  its  presence  has 
also  been  noted  in  Algeria. 

Etiologt. — Belapsing  fever  has  a  partioular  intereat  in  that  it  is  caused 
by  a  micro-organism  belonging  to  the  group  of  protozoa.  Thls  organism  is 
a  spiriUum,  long  aod  slender,  and  of  varying  length  (16  to  40  /i),  pointed 
at  the  ends,  and,  as  Koch  has  succeeded  in  demoostrating,  provided  with 
trne  flagella.  In  fresh  blood  it  is  aetively  motile,  and  attention  may  be 
drawD  to  it,  on  microsoopical  examination,  by  the  manner  in  which  the 
blood  corpuscles  are  moved  violently  aside  by  its  rapid  movementR  It 
stains  readily  with  the  ordinary  basic  aniline  dyes,  and  niay  be  searcbed  for 
either  in  fresh  blood,  or  by  fizing  blood  on  a  cover-glass  in  the  ordiQary 
manner,  wa8hing  in  1  per  cent  acetio  acid,  and  afterward8  in  water,  and 
tben  staining  with  gentian  violet. 

The  spirUlum  is  present  in  the  blood  during  the  whole  of  the  primary 
attack,  and  also  during  the  relapsea  In  the  apyrezial  intervals,  however, 
it  is  not  to  be  found,  but  the  e^perimcnts  of  MetecbnikofT  bave  proved  that 
they  niay,  during  this  period,  be  present  in  masses  in  the  spleen. 

The  vitality  of  the  spirilla  may  be  preserved  for  a  considerable  period, 
provided  they  are  not  ezposed  to  beat,  as  a  comparatively  low  temperaturo 
is  snfficient  to  deHtroy  them.  Ali  attempts  to  cultivate  them  on  artificial 
media  have  failed,  and  the  inoculation  ezperimente  performed  on  monkeys 
have  been  done  witb  the  blood  of  a  patient  suffering  from  the  disease. 
MoQkey8  so  inoculated  develop  large  numbers  of  spirilla  in  the  blood,  and 
have  a  fever  of  short  duration,  terminating  by  crisia,  but  not  followed  by  a 
relapse.  The  evidence  at  present  is  diBtinctly  in  favour  of  the  spinllum 
whicb  is  known  as  the  Spirochcete  Obermeieri  (its  discoverer  in  1873)  being 
the  real  cause  of  the  disease. 

The  more  remote  causet  which  favour  the  occurrence  of  an  outbreak  of 
relapsing  fever,  and  increase  the  chances  of  its  spread,  are  said  to  be  destitu- 
tion  and  fomine.  Indeed  the  latter  coodition  has  given  the  fever  one  of 
its  most  frequently  used  names.      Overcrowding  naturally  favours  the 
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spread  of  anj  infective  dieease,  and  as  this  fever  haa  been  moat  frequeDtl7 
obeerved  among  the  poorer  clasBes,  it  is  onlj  natural  to  find  conditioas  of 
overcrowdiiig  almost  alwa73  associated  with  epidemics.  Inaufficiencj  of 
food  maj  oiuj  be  a  cauBe  in  that  it  naturallj  weakeii3  the  resistance  of  the 
ezpoeed  person.  In  the  ontbreak  in  1869  both  Sabagliati  in  Bradford  and 
Muirhead  in  Edinbui^h  noted  that  their  patienta  nere  ali  BufBoiehtly  well 
Douriabed.  Ali  ^^ree  that,  for  some  reason  or  other,  males  are  more 
&equentl7  affeoted  than  females.  Ab  regarda  age  the  ferer  is  a  disease  of 
early  life. 

Mode  o/  I-nfection. — The  most  common  method  bj  which  infection 
occurs  is  direct  contact  with  a  person  BufTering  from  the  dlasase.  Entering 
a  badly  ventilated  room  in  which  a  patient  is  Ijing,  is  sufBcient  to  cause 
infection.  As  in  tjphua,  therefore,  infection  would  appear  to  be,  to  some 
extent,  oonvejed  bj  the  air,  and  to  be  contained  in  the  eihalations  of  the 
patieot.  Murchison  has  noted  that  women  norking  in  hoepital  laundries 
frequeQtl7  contract  the  disease,  and  we  maj  therefore  assume  that  the 
poison  may  be  carried  by  fomitea 

MoRBm  Anatomt. — Except  for  the  usual  mictoscopic  conditions  result- 
ing  from  pytexia,  there  is  nothing  to  be  found  on  poet-mortem  examination. 
Nothing  characteristic  or  pathognomonic  has  be^  observed  in  fatal  cases. 
The  spleen  is  alway8  mucb  enlaiged. 

Stmptoms  and  Codrse. — Tke  period  of  irKubation  appears  to  be  verj 
Tariable.  In  certain  cases  the  disease  seems  to  develop  within  a  few  hours 
of  expoBure.  On  an  aver^e  five  to  ten  days  maj  be  taken  as  the 
most  probable  tirne,  tbougb  occaaionallj  the  period  is  prolonged  to  a 
fortnight. 

Tke  firtt  paroxytm  commences  abruptlj,  the  patient  being  suddeslj 
seized  with  rigors,  often  severe,  pains  in  the  back  and  limbs,  headache  most 
marked  in  the  Tertex  and  occiput,  and  bj  a  marked  sensation  of  giddiness. 
This  last  sjmptom  nsuallj  compels  him  to  take  to  his  bed  at  ooce.  The 
temperature  rises  rapidlj,  and  in  a  few  hours  maj  rise  to  anjthing  betweeD 
102  and  106  degrees,  even  higher  figures  being  occasionallj  locorded.  The 
skin  is  drj  and  hot,  and  the  patient  at  this  stage  is  usuallj  Sushed,  thoi^h 
even  in  the  firat  twentj-four  hours  the  skin  maj  present  the  jeUow  tinge 
which  is  characteristic  of  this  fever.  The  pulse  is  rapid,  and  is  uBuaUj 
raised  above  110,  occasionallj  reaching  140  beats  per  minute  before  the  end 
of  the  second  daj.  As  the  fever  progresses  the  tongue  becomes  covered 
with  a  thick  jellow  fiir,  but  in  the  majoritj  of  cases  it  remains  moist. 
Deliriom  maj  set  in  earlj,  but  is  as  a  nile  delajed  for  two  or  three 
dajs. 

The  temperature  remains  high  during  the  paroxjam,  moming  remissious 
being  onlj  slight.  A  level  of  about  104°  seems  a  fair  average.  The 
respiratioa  becomes  hurried,  and  frequentlj  ezceeda  thirtj.  Cough  ia  a 
common  sjmptom,  and  auscultation  reveala  rhonchi  and  harsh  breathing. 
The  patient  is  tonnented  bj  ezcessive  thirst,  and  frequentlj  sufiers  firom 
severe  and  persisting  vomiting  of  greenisb  jellow  matter.  Jaundice  is 
common,  and  nearlj  everj  čase  preaents  a  distioct  icterio  tinge  in  the 
conjunctiva.  The  liver  ia  enlarged  and  tender,  and  the  roleen  is  also 
increased  in  size.  The  bowel3  are  as  a  rule  constipated.  In  bad  cases  the 
patient  maj  be  congested,  or  livid  in  the  face.  A  certain  percentage  of 
cases,  apparentlj,  show  a  rose-rash  on  the  tnink  and  limbs.  The  spots 
resemble  small  tjphoid  spots,  though  their  distribution  ia  more  apt  to 
suggest  tjphua.     Thej  do  not  disappear  on  pressure. 

After    from   five   to    seven    daja    of  oontinued  fever   the   paroxjam 


,yCoogle 


342  KELAPSING  FEVER 

terminatea  as  abniptlj  as  it  atarted,  by  a  remarkab]7  Bharp  erisis.  It  may 
be  uehered  in  by  slight  diarrhcea,  and  ia  alwayB  accompanied  bj  veiy 
profuBe  sweating.  The  fall  of  the  temperature  may  be  as  much  as  10° 
Fahi.  in  tweDty-fotir  hours,  and  maj  coDtinue  till  the  thermometer  registers 
only  94  or  even  92  degrees. 

After  the  criaia  the  patieat  enters  on  the  "first  period  of  apyrexia,"  or 
the  "  mtermission."  Ali  the  sjmptoms  of  the  previouB  veek  have  dis- 
appeared.  A  man  who  a  day  or  two  previouslj  has  been  abeolutelj 
helpless,  delirioua,  possibly  in  the  "  typhoid  state,"  declares  himself  quite 
weU,  and  is  with  difficulty  petsuaded  to  remain  in  bed.  But  on  about 
the  fourteenth  day  of  the  disease,  that  is  to  8ay,  roughlj  epeaking,  a 
week  after  the  criais,  the  relapse  starts  as  suddenly  as  did  the  original 
fever. 

The  relapse,  or  aecond  paroxy8ni,  exoept  that  it  is  U8ually  a  day  or  two 
shorter  in  duration,  is  simply  a  repetitioa  of  the  first  parozysin.  Onoe 
again  the  fever  commeaces  with  rigore,  headacbe,  and  giddineas,  and  the 
temperature  rapidly  rises.  The  pulse  is  often,  if  anything,  more  rapid  than 
in  the  first  attack,  but  this  appears  to  have  little  significance,  Eabagliati 
baving  noted  pulses  of  even  160  in  favourable  cases.  The  thirat,  jaundice, 
and  vomiting  may  be  as  bad  as  ever,  but,  broadly  speakiog,  the  relapse  is,  as 
a  rule,  8lightly  less  severe  than  the  first  parozysnL  The  patient  U8ually 
voids  8  greater  quantity  oF  urine  than  in  his  first  attack,  and  this  increase 
)8  moBt  frequently  noticed  just  before  the  erisis,  one  of  Muirhead's  patienta 
having  passed  84  oz.  in  the  tweDty-four  hours. 

The  second  erisis  is  in  eveiy  way  comparable  to  tbe  first.  The 
temperature  falls  vitb  equal  rapidity,  and  the  eweating  may  be  even  more 
severe,  sudaminal  rashes  being  of  eommon  ocscurrenca  Subnormal  tempera- 
ture for  Bome  days  after  is  the  rule,  and  there  may  be  a  considerable  amount 
of  prostration. 

The  second  period  of  apt/rexia,  which  U8nally  coincides  with  the  period 
of  convalescenee,  is  now  reached.  Occasionally  there  inay  be,  however,  a 
eecond  or  even  a  third  lelapse.  If  euch  is  the  čase,  the  symptom8  are,  as  a 
rule,  milder.  The  convalescence  ie  at  times  protracted  and  interrupted  by 
complieationa. 

COHPLICATIONS  AND  Sequbl£. — Fharyngitis  is  a  eommon  complication. 
Vomiting  and  diairhoea  may  be  so  severe  as  to  assume  the  importance  of 
compUoations.  Bronohitis  ie  not  uncommon,  and  occaBionally  pneumouia 
has  been  noticed.  CEdema  glottidis  and  laryDgitis  are  also  met  with. 
Epistaxis  ia  ftequently  observed.  Belirium  is  most  frequently  seen  jurt 
before  the  erisis,  but  occaeiouallj  persists  through  the  whole  fever.  In- 
Bomnia  is  of  eommon  occurrence.  Tbe  most  important  seguela  is 
ophthalmia,  vbich  seems  very  liable  to  occur  in  convaleecence.  Glandular 
eulai^ements  in  the  neck,  groin,  and  parotid  are  not  unusual. 

DiAGNOSIS. — The  most  certain  method  is  microscopic,  the  detection  of 
the  spirillum  aettling  the  que8tion  finally.  Apart  from  this,  diagnoeis 
depends  on  the  presence  of  an  epidemic,  on  a  sudden  onset  of  high  fever, 
with  giddinese,  slight  jaundice,  and  vomiting,  and  on  the  marked  erisis. 
The  fever  is  most  tikely  to  be  confuaed  with  influenza,  typhus,  and  malaria. 
The  occurrence  of  the  relapse  removea  any  difficulty. 

Fbognosis. — This  may  be  said  to  be  uniformlj  favourable  except  in  old 
persuns  and  complicated  eases.  The  death-rate  seidom  ezceeda  8tx  per  cent. 
Severe  diarrhcea,  marked  jaundice,  and  excessive  prostration  are  tbe  worst 
Bymptoma 

Treathent. — It  seems  to  be  generally  agreed  that  there  ia  nothing 
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wbich  iafluences  the  couree  of  relapsing  fever.  Ali  Ihat  caa  be  doae  is  to 
treat  Bfmptoms  aod  complications  aa  thej  snse.  A  tonic  treatment  witb 
strjcbtiine  or  uuz  vomica  bas  beeu  recomrnended.  Insomnia  sbould  be 
appropriately  combated.  QuiniDe  and  other  druge  have  been  tried  witbout 
auccess  with  a  view  of  preventing  the  relapee. 
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Absorption  of  oxygen  and  eUmination  of  carbon  dioxide,  two  conditiona 
eesential  for  the  maintenaDce  of  the  vitality  of  eveiy  animal  organism, 
tt^ther  constitute  the  proceaa  of  respiratlon.  la  ali  the  higher  animals 
there  ia  (a)  ezternal  resplration,  the  interchange  between  the  gasea  of  the 
blood  and  those  of  the  water  or  air,  wbereby  O  is  absorbed  and  COj 
eliminated,  and  (fi)  interoal  reapiratibc,  the  interchange  betveen  the  gases 
of  the  blood  and  lympb  on  the  one  hand  and  those  of  the  tisauea  on  the 
other,  the  blood  therebj  gaioiug  CO^  and  partlng  witb  O.  In  man  the 
luDgB  are  the  chief  eeat  at  whicb  O  is  takes  into  the  organiam  and  at 
which  CO,  ia  eliminated. 

The  visceral  lajer  of  the  pleura,  covering  the  outer  surface  of  the  lung, 
is  in  inlimate  contact  with  the  parietal  pleura  fommig  the  innermost  lajer 
of  the  thoracic  walL  The  lungs  tbemselTes  are  bighlj  elastic,  and  from 
the  tirne  of  birth  0Bward8  are  diatended  with  air.  But  if  air  enter  the 
pleura!  cavity — in  whioh  there  ia  normallj  a  state  of  negative  pressiire — 
the  lung  collapaeB  or  recoila  in  conseqaence  of  ita  elaaticitj,  and  part  of  the 
thorax,  formerij  fiUed  by  diatended  lung,  is  then  filled  with  air. 

In  respiration  there  ia  an  alternating  indrawing  of  air  into  and 
6xpulsion  of  air  from  the  lunga,  theae  procesaea  being  termed  respectiveljr 
inspiration  and  expiration. 

Inapiration. — As  tha  intrapulinonary  preasure  ia  reduced  by  any  en- 
largement  of  the  thoracic  eapacity,  each  thoracic  eipanaion  will  be  followed 
by  the  drawing  of  air  through  the  trachea  and  bronchi  into  the  lungs. 
Inspiration  ia  the  result  of  muacular  action ;  contraction  and  conaequeat 
descent  of  the  diaphragm  increaaea  the  vertical  diameter  of  the  thorax,  the 
traoarerae  diameter  of  which  ia  enlai^^  by  the  elevation  and  rotation 
outvards  of  the  ribs,  whilBt  an  iocrease  of  the  antero-posterior  diameter  is 
due  to  a  movement  upward8  and  outwards  of  the  ribe,  costal  cartilages,  and, 
it  may  be,  of  the  atemum  also.  The  cblef  muacles  of  ordinary  inspiration 
are,  apart  from  the  diaphragm,  the  external  intercoatala,  which,  on  contrac- 
tion,  elevate  ali  the  ribs  except  the  firat.  Less  important  inspiratory 
muaclea  are  the  intercartiiaginous  portiona  of  the  internal  intercostals,  the 
scalenua  anticua,  serratua  posticus  auperior,  and  the  levatorea  costarum. 
Many  other  musciea  may  act  aa  muacles  of  forced  inspiration,  but  of  theae 
the  most  important  are  the  sterno-mastoids,  scaleni,  trapezei,  and  pectoral 
muacles.     Thoracic  expansion  during  inspiration  is  not  of  uniform  oharacter 
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in  ali  persoiiB.  In  youiig  children  iuspiratioa  is  mainlj  caused  by  the 
diaphragm,  the  tj^  of  respiration  being  termed  abdoininal ;  in  men 
respiration  is  mainl;  of  the  diapbragmatic  or  abdominal  tjrpe,  wbereas  in 
women  the  inspiratoiy  ezpansion  ia  most  marked  in  the  upper  part  of  the 
thoraz,  thia  being  knovm  aa  the  tboiaoic  tjrpe  of  respiration. 

£xpiration  under  ordinarj  ciicumstances  is  a  purely  passive  movement. 
The  action  of  the  inspiratorj  musoles  having  oeased,  the  distended  lung 
partiall;  oollapses,  and  in  doing  ao  drawB  in^iaida  the  thoracic  wall,  whicn 
moreover  tenda  to  retum  to  tbe  atate  phor  to  the  inepiratorj  movement 
owing  to  tbe  elaetio  recoil  of  the  costal  csrtilages,  to  the  action  of  gravib; 
acting  on  the  ohest  wall,  and  also  to  letraction  of  tbe  abdominal  muaolea. 
Id  emphysema,  deficiencj  or  loes  of  the  puImonai7  elastic  tisane  is  one  of 
the  main  oanaea  of  the  difficult^  in  expiration,  and  of  the  C0Daequent 
permanent  over-dieteneion  of  the  lungs.  Forced  ezpiration  ia  effected  by 
various  muscles,  of  whiah  the  most  important  are  the  muscles  of  the 
abdomiDal  wall ;  jet  ali  muscles  whioh  depress  the  ribs  or  compreas  the 
ahdominal  viscara,  tbe  eerratus  posticus  inferior,  the  interoaaeoua  portions  of 
the  iatemal  inteicostals  and  the  sacro-lumbalia,  for  ezample,  are  accessor^ 
muscles  of  expiratioQ. 

Beapiratortf  Bhythm  and  Hale. — In  normal  respiration  inapiration  and 
ezpiration  aucceed  eacb  otber  rh7tbmicall7,  and  tbe  length  of  time  occupied 
by  iospiration  ia  relation  to  that  of  ezpiration  is  on  an  average  repreaented 
hy  the  ratio  5:6;  whilat  after  the  completion  of  ezpiration  there  is  a  short 
pause.  The  moat  marked  deviatioa  from  the  normal  respirator^  rbythm  is 
eeen  in  Ohe^ne-Stokes  respiration  (see  p.  346).  In  man  the  number  of 
respiratorj  movements  per  minute  is  about  14-20 ;  but  even  within  phy- 
siological  limita  the  frequen<:y  of  respiration  varies  greatly  in  accordance 
witb  suoh  factors  aa  age,  poature,  ezeroiae,  and  ao  forth,  the  frequeno7 
being,  for  ezample,  greater  in  infancj  and  cbildbood  than  dtiring  adult 
life,  and  being  decreased  in  anj  individual  wben  be  assumes  the  recumbent 
posture. 

The  Tolame  of  aii  inspired  during  eacb  ordinat;  inapiration,  Hdal  air  aa 
it  ia  termed,  amounta  to  about  500  ccm.,  or  30  cubic  inchea.  Comptemenlal 
air  ia  tbe  further  volume  which  by  the  deepest  inspiration  can  be  indrawn 
after  an  ordinar7  inapiration ;  mpplemental  or  reserve  air  is  the  volume 
which  can  be  forcibly  ezpelled  after  ordinary  ezpiration  is  completed ; 
Tetidual  air  is  tbat  remaining  within  the  lungs  after  ezpuMon  of  the  reserve 
air.  Tbe  vitai  or  respiratOTy  capacity  of  an  individual  is  the  volume  of  air 
wbich  be  can  ezpel  after  as  forcible  an  inspiration  as  possible.  Tbe  vital 
capaoit;  variea  with  the  sez,  age,  beight,  and  weight  of  the  individual,  but 
averages  about  3500  ccm.  to  4000  ccm. 

Ckanges  in  Bespired  Air. — The  atmosphere  consista  of  2096  volumea 
per  cent  of  ozjrgen,  about  790  volumes  per  cent  of  nitrogen,  and  0*03 
volumea  per  cent  of  carbon  diozide ;  further,  the  inapired  air  contains  a 
varisble'  qnantity  of  water7  vapour,  usuall;  containa  duBt  particles,  and 
alwa7s  contains  micro-organiama  in  greater  or  lesser  numbers  (see  p.  348). 
The  air,  on  passiug  through  the  noae,  trachea,  and  bronchi,  gaina  moisture, 
and  its  temperature  ia  raised,  and  bv  diffuaion  ita  gasea  then  miz  vitb 
thope  of  the  aii  persisting  in  the  pulmonaij  alveoli.  The  ezpired  air,  as 
compfured  with  that  inapired,  is  warmer,  poorer  in  oz^gen  of  about  4 
per  cent,  but  rioher  bj  about  4  per  cent  in  carbon  diozic^,  and  richer  in 
aqueous  rapour.  The  chief  of  these  alterations  are  conaequent  on  an  inter- 
change  between  the  gasea  of  the  alveolar  air  and  thoee  of  the  blood  in  the 
pulmonFir;  capillariea      The  arterial  blood  of  man  contains  about  21 
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Tolunes  per  oent  of  ozjgen,  and  40  volumes  per  cent  of  carbon 
dioxide,  wbilst  venous  blood  coming  to  the  lungs  coatoiiiB  about  7-12  volumes 
per  oent  leas  O,  and  sbout  8  volumes  per  cent  more  CO^  It  is,  there- 
fore,  evident  that  the  blood  in  paseing  through  the  lungs  gains  ozjgen  and 
parts  with  CO^,  and  this  interchange  of  gaBes  is  probablj  largely  dne  to 
gaeeouB  diffuHion.  For  the  tension  of  oz^gen  in  alveolar  air  is  greater  than 
that  of  the  oxygeE  in  venoua  blood,  wh8reaB  the  tenaion  of  carbon  dioxide 
in  venoua  blood  is  greater  than  that  of  the  carbon  diozide  in  alveolar  air. 
The  ozjgen  is,  however,  not  merelf  dissolved  in  the  blood,  but  is  in  ohemical 
combination  witb  haimoglobin,  and,  moreover,  there  are  probablj  other 
factors  beaides  diffuaion  concerned  in  the  gaaeous  interchange. 

The  Ntrvovs  Meckaniam  of  Beapiration. — The  special  respiratorj  muaciee 
are  inuervated  from  different  parts  of  the  central  nervous  Bjetem.  The 
diaphragm  is  innervated  through  the  phrenic  nervea,  the  intercostal 
muscles  through  the  intercostal  nervea,  the  mitecles  which  open  the  glottis' 
through  the  infehor  larjngeal  branches  of  the  v^us,  and  the  musclea  of 
the  alše  naši  through  the  facial  nerves.  The  impulsea  transmitted  through 
theae  nerves  are  depeodent  upon  and  co-ordiuated  by  tbe  respirator;  centre 
whioh  is  eituated  in  the  medulla  oblongata.  The  precise  aituation  in  the 
medulla  of  the  oells  constituting  this  centre  ia  a  matter  of  some  dubietj ; 
Flourens  in  1824  regarded  the  centre  as  being  located  just  below  the  apez 
of  the  calamue  scriptorius,  but  the  obeervatioas  of  later  investigators 
indicat«  that  the  cells  forming  the  centre  lie  in  the  formatio  reticulma  on 
both  sides  of  the  median  line. 

The  activity  of  the  centre  is  automatic ;  it  can  act  independentlj  of  an^ 
afferent  impulsea  It  is  generall7  euppoeed  that  the  automatic  activitf  of 
the  centre  is  dependent  on  stimuli  derived  from  the  blood,  in  that  the  cells 
are  stimulated  to  activity  by  a  venous  condition  of  the  blood,  but  whether 
exceas  of  carbon  diozide  or  deficiencj  of  oz^gen  be  the  determining  factor 
is  as  yet  undecided.  The  centre  uiaj,  however,  he  stimulated  refiezly 
by  afferent  impulsea,  and  that  the  centre  is  constantly  being  iufluenced  by 
Buch  stimuli  is  shDwn  bv  the  tact  that  although,  when  the  centre  ia  cut  oif 
from  ali  afferent  impulses,  respiration  coutinues,  it  oonsists  in  rhjthmic 
spasmodic  movements  the  frequency  of  which  graduallf  diminishea  till  the 
movements  finally  cease  entirely.  Of  ali  afferent  impulses  acting  on  the 
reBpiratory  centre  the  most  important  are  those  transmitted  by  the  vagi, 
these  nerves  being  eeaential  for  the  uormal  respitatotj  rhythm,  and  being 
the  soIe  nerves  whereh7  afierent  stimuli  are  conBtantly  reaching  the  re- 
Bpiratory  centre.  After  division  of  both  vagi,  the  reBpiratory  movements 
become  markedly  slow  and  deep,  and  it  bas  been  determined  that  the 
nature  of  the  vague  influeuce  is  that  of  acoelerating  aod  ahortening  the 
amplitude  of  the  re8piratory  movements,  this  being  effected  by  tbe  in- 
hibitory  impulses  produced  by  distension  and  collapse  of  the  lung. 

When  the  tvperioT  larj/ngeal  nerve  is  stimulated  there  is  inhibition  of 
the  in8piratory  movement,  and  with  a  stronger  Btimulus  forced  ezpiratory 
movements  are  induced. 

Stimulation  of  the  glosso-pkarifngeal  nerve  results  in  transient  cessation 
of  respiration.     This  is  a  constant  phenomenon  during  the  act  of  deglutition. 

Stimulation  of  an7  ordinary  8ensory  nerve  is  usuaUy  followed  hy 
acceleration  and  lengthening  of  inspiration,  a  well-known  fact  of  considei- 
able  clinical  importance. 

The  influence  ezerted  on  the  respiratory  centre  by  the  higher  parts  of 
the  brain  is  as  yet  imperfectly  determined.  Stili  it  is  impro^ble  that  in 
a  normal  state  such  impulses  are  con3tantly  in  action,  foi  if,  the  vagi  being 
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Intact,  a  section  be  made  tbrough  the  upper  level  of  the  medulk,  respiration 
coDtiuues  in  a  normal  maoner.  If,  however,  the  vagi  alao  be  divided,  the 
normal  respirator;  rh^thm  ia  markedl^  affected,  loog  inepiratorj  move- 
meots  altematiag  witb  prolonged  pauses,  aad  the  animal  Soall^  dies  of 
asphjsia. 

If  from  anj  cauge  there  be  interference  with  the  reapiratorj  moTetnents, 
or  if  there  be  obstruction  to  the  pulmonarj  circulation,  or  should  there  be 
an;  other  oause,  such  as  anfemia,  for  example,  interfering  with  the  iaterchange 
betweeD  the  gaees  of  the  alveolar  air  and  those  of  the  blood,  the  reeiilting 
venous  state  of  the  blood  increaees  the  activit^  of  the  respiratory  centre. 
The  rate  and  depth  of  tbe  re8piratoi7  movemente  are  theo  incre^ed,  and 
the  condition  U  known  as  that  of  kjfperjmaea.  Should  tbe  venous  state  of 
(he  blood  increase  in  inten8it7,  tbe  respiratiou  becomes  more  markedl^ 
difficult,  and  there  is  a  condition  of  dyspnaa  {q.v.).  which,  should  the  cause 
be  aufficientlj  great  and  ite  period  of  duration  sufficientl^  prolonged,  passes 
into  the  state  of  asphyxia  (vide  toL  i.  and  voL  vli.  p.  427),  and  this  in  turo 
ma7  cause  death. 

In  contrast  to  dyspnaea  tbere  is  the  condition  termed  apnaa,  in  which 
the  respiratorj  movements  are  rendered  shalloner  than  normal,  or  hrought 
to  an  entire  standstill  as  the  result  of  repeated  forcible  inepirationa  Unleas 
the  vagi  be  divided,  apncea  ia  not  due  to  esccasive  oxygenation  of  the  blood ; 
when  these  nerves  are  intact  tbe  apncea  is  caused  bj  tbe  repeated  inspira- 
tions  stimulating  the  inhibitor^  fibres  of  the  vagL 

The  muscU  fihret  of  the  bronchi  are  innervated  by  motor  tibres  of  the 
v^ua  Stimulation  of  the  peripheral  end  of  either  vagus  nerve  reeults  in 
constriction  of  the  broncbioles  of  botb  lungs,  whilat  if  the  vagi  be  intaot, 
stimulation  of  sensorj  nerves  ako  causes  reflex  coDtraction  of  tbe  bronchial 
muscles.  Spaem  of  the  bronchial  mnscles  probably  causes  lesa  difficult/  in 
the  entrance  of  air  through  the  broncbioles  than  in  ezit  of  air  through 
them,  aad  such  sposm  is  the  most  uniformi/  accepted  ezplanation  regarding 
tbe  nature  of  astbma  (q.v.). 

Chetne-StOKB3  Bespiration. — In  disease  considerabte  variations  from 
the  normal  respiratorj'  rhjthm  are  not  uncommon,  Firstlj,  there  may  be 
undue  prolongation  of  inspiration  or  of  ezpiration,  and  a  condition  of 
inspiratory  or  of  e^piratorj  djspncea  (^q.v.).  Again,  the  respirations  may  be 
irregular,  and  the  irregularity  may  be  rbythmical  or  arhythmical  in  char- 
acter.  Bespiratioa  of  tbe  latter  type  ia  common  in  aseociation  with  cerebral 
affections.  In  cases  of  cerebral  biemorrhage  or  tumour,  for  instance,  the 
character  of  the  respiration  may  be  irreguUr,  as  well  as  slow  and  sigbing 
or  stertorous;  whilet  in  tbe  later  stages  of  meningitis  there  is  often  an 
arhythnucal  irregularity,  combined  with  rapidity  aad  shallowne88  of  tbe 
breathing. 

Of  rhythmical  irregularity  there  are  variouB  varieties.  Thus  tbe 
respiration  may  be  IntermitteDt,  tbe  natural  rhythm  being  at  regular 
iatervals  suddenly  interrupted  by  a  complete  pause.  But  the  most  stnking 
variety  of  rhythmical  irregularity  is  that  tenned  Cheyne-Sto1cea  respiration. 
In  this  type  there  are  two  alternating  phaeea,  the  first  one  being  that  of 
apncea,  and  there  being  a  complete  cessatioa  of  respiratory  movements,  and 
the  second  being  a  period  of  gradually  increasing  and  then  gradually 
decreasiag  reapiratory  activity.  At  the  commencement  of  this  latter  pbase 
the  respiratory  movements  are  feeble,  faint,  and  Bballow,  but  each  suocesaive 
respiration  becomea  fuller  and  more  rapid  till  a  maxiaium  of  forcible  inspira- 
tion  and  expiratioa  is  attained,  whereupon  the  rate  and  force  of  tbe  sub8equeut 
re3piratory  movements  gradually  decrease  uotil  tbe  breathing  becomea  so 
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feeble  aa  to  be  barelj  appreciable,  and,  finally,  there  is  complete  cessation  of 
respiration.  The  ceasatioD  of  respiratoiy  movement,  or  tbe  period  of  apncea, 
baviog  laeted  for  a  variable  tirne,  tbe  respiiations  commence  once  more  in 
the  maoner  deacribed.  The  duration  of  tbe  re9piratory  pauae  is  u8iially 
about  tnrent^,  rarel;  more  than  thiity  seconds,  the  period  of  activit^  lasts 
SB  a  rule  about  forty  or  forty-five  aecoods,  and  the  whole  cycle  esteods  over 
a  period  of  a  minute  or  rather  more.  Tbe  uumber  of  respiiations  occurring 
during  the  period  of  activitj  is  eubject  to  variation,  though  u8uaUy 
about  fifteen  or  tweDty.  The  above  description  ie  that  of  t^pical  Che^ne- 
Stokes  breathing,  but  frequently  rhythmical  irregularities  of  respiration 
do  not  conform  exactly  to  the  type,  and  are  to  be  regarded  as  varieties 
or  monlifications  of  Cheyne-Stokes  respiration. 

The  onset  of  CheTne-Stokea  breathing  may  be  sudden,  as  in  cases  of 
cerebral  hsemorrhage  or  of  head  injury,  but  is  usually  gradual  and  insidious, 
being  preceded  by  dyspncea  and  a  rhythmic  irr^marity  of  respiration. 
■When  once  developed,  however,  it  ie  most  marked  if  the  patient  be  kept 
thoroughIy  quiet  and  at  rest,  or  if  he  be  asleep,  and  stili  more  so  if  he  be 
unconsciouB. 

In  some  caaee  the  pupU  is  contracted  during  the  period  of  apncea, 
dilated  during  that  of  dfspncea,  hut  in  other  instances  the  pupil  is 
uniformi/  snmil.  In  some  cases,  further,  there  is  an  increase  of  blood 
pressure  with  retardation  of  the  pulse  apparent  at  tbe  end  of  the  respiratory 
pause,  becomiog  more  marked  during  the  period  in  which  the  respirations 
are  increasing  in  foice,  and  disappearing  aa  the  reapiratorj  movements 
become  feebler. 

Cbeyne-Stoke8  respiration  is  seen  as  a  simptom  of  various  diseaseu.  Tt 
is  more  frequently  seen  in  association  with  uriEmia  than  with  any  other 
condition ;  it  inay  occur  in  cases  of  acute  nephritia,  hut  is  exceedingly 
common  as  one  of  the  urtemie  phenomena  in  the  Ute  stages  of  chronic 
Brighfs  diseaae,  whether  the  kidneys  be  the  seat  of  chronic  parenchymatoua 
nephritia,  or  whether  there  be  chronic  interstitial  ebanges  witb  arterio- 
aclerosis. 

It  is  also  frequently  obaerved  in  cerebral  affections  such  as  tumours, 
hsmorrhi^,  meningitis,  etc. 

Cheyne-Stokes  respiration,  again,  is  often  developed  in  the  course  of 
cardicK  diaease,  uBuaUy  in  cases  of  chronic  valvular  dišease  with  associated 
inyocardiaI  degeneration  and  arterio-Bcleroais,  or  in  cases  of  primarj  disease 
of  the  myocardium,  aod  very  rarely  in  casea  of  acute  cardiac  disease.  In 
this  group  of  cases  the  Cheyne-StokeB  respiration  is  probably  more  directly 
due  to  tbe  vascular  disease  than  to  any  secondar/  implication  of  the 
kidney8. 

Lastlj,  this  form  of  respiration  bas  been  recorded  in  fatal  casea  of  sun- 
Btroke,  and  in  rare  instances  in  connection  with  other  conditions.  What- 
ever  be  the  morbid  condition  with  which  the  Cbe/ne-Stokes  respiration 
is  associated,  its  occurrence  is  a  matter  of  serious  import ;  and  though  it 
does  not  invariably  imply  that  disease  ia  about  to  terminale  fatally,  yet  the 
prognosis  hecomes  more  grave  than  it  would  otherwise  have  heen. 

The  explanation  of  Uheyne-Stokee  respiration  has  been  the  subject  of 
mucb  controverBy.  Traube*s  theory  asaumed  that  the  exeitabiUty  of  the 
reepiratory  centre  ia  reduced,  and  that  COj  is  present  in  excess  in  the 
hlood.  f^ehne  supposed  that  the  CO,  accumulating  in  the  blood  during 
the  respiratory  pause  causes  stimulation  of  the  vaso-motor  centre,  and 
consequent  arterial  contraction.  As  a  result  the  blood  becomes  atill  more 
vesou«,  and  tbe  respirator/  centre  is  tben  gradaally  anakened  to  activity. 
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bat  oxygenation  of  the  blood  being  efifected  the  sctivitj  of  the  reBpiratory 
centre  dimitiisbes,  and  couBequentry  the  rate  and  foice  of  the  reBpiratory 
movemente  are  reduced.  According  to  Franck  the  inegularitj  of  respira- 
tioB  is  dependent  on  Impainnent  or  inhibition  of  the  cerebral  control  exerted 
on  the  reapirator^  oentre. 

Bacteriological  Aspectb  of  £b8PIRATI0N. — As  haa  been  alreadj 
Btated,  the  air  alwa78  contains  micro-ot^nisms.  The  majoritj  of  theae  are 
probably  Baprophytic  and  innocuoua,  and  need  not  be  csonaidered  further, 
OtheTB,  hDwever,  are  pathogenic,  and  a  few  pointe  regarding  them  are  bere 
dealt  with.  These  bacteria  e^ist  in  the  air  under  two  conditione :  firstlf, 
adherent  to  fine  duBt  particies ;  and,  secondlj,  within  minute  fluid  droplets. 
In  considering  what  risk  an  individual  incure  by  the  reapiration  of  air 
containing  bacteria  attached  to  particies  of  dust,  it  must  be  remembered 
that,  altbough  bacterial  sporea  and  tubercle  bacilU  withBtand  desiocation, 
moet  bacteria  do  not  long  maintain  tbeir  vitalit;  in  the  absence  of  moisture. 
The  inhalation  of  a  dust-ladeu  atmosphere  ib  in  itself,  therefare,  probabij 
capable  of  oausing  infection  only  when  there  are  tubercle  bacilli  or  spores, 
such  as  thoee  of  the  B.  atUhracia,  aasociated  with  the  dust  particies. 

The  minute  fluid  droplets  which  contain  bacteria  are  probabl7  more 
dangerouB  tban  solid  particlee.  It  wa8  in  1897  that  Fliigge  firat  demon- 
strated  that  phthisical  individuals  od  coughing  set  free  nunute  droplets  of 
sputum  which  remain  suspended  in  the  air ;  and  it  waB  also  prdved  that 
when  any  individual  coughs,  sneezes,  or  Bpeaks,  he  causes  the  liberatioD 
from  the  BecretionB  of  the  mouth,  noše,  or  pharjor,  of  minute  fluid  droplets 
which  contain  bacteria.  These  droplets  are  then  in  suspension  in  the  air, 
and  a  current  of  air  with  a  velocit^  of  ratber  less  than  0'1  mm.  per  second 
BuffioM  to  conve;  them  Btill  farther  from  the  iudividual  Again,  it  is  now 
known  that  such  minute  droplets,  being  inhaled,  whether  by  the  uose  or 
mouth,  ma7  be  carried  dowa  even  into  the  finest  bronchi  hy  the  cunent 
of  inspired  air.  It  is  therefore  evident  that  a  patient  atfected  with 
respirator;  disease,  such  as  tuberculoeiB,  cor^za,  bronchitis,  or  influenza, 
dlBseminates  in  his  vicinit^  droplets  containing  pathogenic  bacteria ;  and  it 
is  alfio  evident  that  not  only  are  persons  in  the  neighbourhood  of  that 
patient  almost  certainl^  inhaling  those  bacteria,  but  that  the  patient  him- 
self  must  inhale  manj  of  the  bacteria  which  he  has  previouBlj  set  free.  It 
appears  doubtful  whQther  fluid  droplets  can  be  liberated  from  the  tenacious 
sputum  of  ordinary  croupous  pneumonia. 

But  the  mere  inhalation  of  pathogenic  bacteria  does  not  sufGoe  to  canse 
infectiOD,  For  the  organism  is  well  provided  with  means  of  protection. 
L&rge  numbers  of  the  inhaled  bacteria  will  impinge  against  the  mucous 
membrane  of  the  noše  and  naso-pharjnz,  the  fonner  of  which,  at  least,  is 
kqown  to  possess  marked  bactericidal  power ;  and  such  bacteria  as  are  carried 
to  the  bronchi  will  likewiBe  be  destrojed,  owing  to  the  bactericidal  powGr 
inherent  in  the  bronchial  mucous  membrane,  or  having  impinged  on  the 
cilia,  will  be  eliminated  during  8abBequent  ezpiratorj  acts.  The  lower 
parts  of  the  normal  respuator;  tract,  therefore,  are  not  invariablj  sterile, 
and  maj  at  times  contain  various  micro-organisms.  But  as  bacteria 
entering  the  healthj  trachea  or  bronchi  of  man  are  probablj  quiokly 
destrojed,  these  portions  of  the  respiratorj  traot  and  alao  the  pulmonarj 
alveoli  ma;,  as  a  rule,  be  regaided  as  stenle,  as  in  point  of  fact  tbej  are 
usuallf  found  to  be  in  the  smaller  animals.  If,  however,  there  be  a  local 
predi^Ksition  to  disease,  or  if  the  reeistant  power  of  the  oi^anism  be 
reduced,  pathogenic  baoteria  on  being  inspired  will  cause  infection. 
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Rest.     See  Therafedticb. 
ReSUSCitatlon.     See  AsphtxIA. 

Retentlon.    See  Urine. 
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Affkctions  of  thb  Optic  Nekvk 

Anatoht. — Oo  leaving  tbe  ejeball  the  optic  oerve  courses  backward&  to 
the  apex  of  the  orbit,  and  then,  passing  through  tbe  optic  oaoal,  entera  the 
cranial  cavit;.  It  now  ver;  aooo  joina  itB  feQow  of  tbe  oppoaite  side,  their 
junctioD  forming  the  optio  conmiissare  or  chiasma,  where  an  important 
rediBtributioD  of  nerve-fibrea  takes  pisce.  The  newly  distributed  fibrea, 
leaving  tbe  commissure,  are  again  coUected  into  buodles,  now  oalled  the 
optio  tracta,  whicb  pasa  backwardH  betweeo  the  temporal  lobes  and  the 
crura  cerebrL 

In  the  firat  and  greater  t»rt  of  ita  orbital  course  the  nerre  is  surrounded  b^ 
fat,  but  deeper  in  the  orbit  it  comee  into  closer  prosumitv  to  the  muecles  arising 
from  the  apeXj  and  at  the  optic  foramen  tJie  nerve  is  in  cfose  relation  with  their 
tendons  of  ongin.'  About  midway  in  its  passage  throagh  the  orbit  the  nerve 
receivea  the  central  veasels,  which  enter  it  from  beneath  and  then  run  forward  in 
ita  azia  Until  it  gains  the  interior  of  the  cranial  cavitj  the  optic  nerve  is  pro- 
tected  bj  a  thick,  looself  fitting  outer  sheath. 

The  opbthalmic  arterf  accompanies  the  optic  nerve  in  its  passage  through  the 
optic  canal,  ivhich  latt«r  affords  little  more  than  bare  space  for  these  stmctures  to 
{mas.  It  is  important  t«  observe  that  the  bonj  plate  forming  the  inner  wall  of 
the  canal  is  verjr  thin,  and  that  this  alone  separatea  the  optic  nerve  eheaUi  from 
the  aphenoidal  sinus. 

Tne  chiasma  rests  on  the  optic  groove  ;  tfbove  it  the  third  rentricle  is  situated. 
The  intemal  carotid  arteries  lie  on  eibher  side,  irfaile  close  behind  it  is  the 
pituitarj  hodj. 

If  we  &ow  examine  the  optic  nerve  more  particularljr,  we  find  that  in  the  optic 
caeal  and  orbit  it  ia  surrounded  bj  a  tubular  prolonKation  of  the  meninges,  and 
we  can  recognise  a  dural,  pial,  and  arachnoidal  sheath.  The  dura!  sheath 
Burrounds  the  nerve  loosel}',  while  the  pial  sheath  ia  closel^  applied  ;  the  interval 
between  these  (intervaginal  space)  ia  subdivided  bv  a  fine  prolongation  of  the 
arachnoid  into  two  parts,  anbdural  and  subaracbnoid,  which  communicate  with 
the  corresponding  intracranial  spacea.  The  highl^  vasculor  pial  sheath  seods 
processes  inwarda,  which  form  a  framework  separatmg  the  bundles  of  nerve-fibres. 
Between  each  mesh  of  this  framework  and  the  nerve-fibres  encloaed  in  it,  there  ia 
a  narrow  interval  occupied  by  Ifmph.  Bj  the  Ij^mphatica  of  the  ^ial  Hheath,  and 
b;  tbose  which  accompan^  the  central  vessela  on  their  entrance  into  the  nerve^ 

•  Tb«se  tcndons  of  ths  ■aperinr  uid  intemal  recti  »ra  closelj  itic<M'por»ted  with  tbe  optio 
nervs-BhBatli,  and  ovrinK  to  ttiis  reUtion  it  hu  bMD  uierted  that  moTements  of  tbegeinuioleB 
are  pardcnlarlj  liabte  to  cause  pain  in  oasM  of  retro-ocular  neuritia  impUcating  the  nerve- 
aheatht  in  thii  localitj. 
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thera  are  comrnunications  betveen  the  lymph-spaces  in  the  int«rii>r  of  the  oerve 
and  the  intervaginal  space.  If  we  trace  the  nerve-aheaths  forwftrd  to  the  ejeball, 
we  find  that  the  dural  and  arachaoidal  sheatha  here  join  and  tam  airaj  frooi  the 
nerve  to  be  continued  into  the  sclerAtic,  whi]e  the  pial  aheath  is  also  uoited  witb 
the  sclerotic  and  aenda  a  few  fibres  into  the  choroid.  The  intervaginal  space  con- 
sequently  enda  abruptlv  in  the  sclerotic  around  the  optic  nerre  entrance,  and  this 
has  an  important  eignincance  in  patholo^cal  processes. 

The  iotraocular  end  of  the  nerve  is  seen  with  the  ojihthalmoscope.  It  is 
situated  to  the  naaal  eide  of  the  centre  of  the  fundus,  and  is  knowD  as  the  optic 
disc  or  papilla.  The  optic  disc  is  nearlj  circular,  but  usualljr  Bomewbat  oval 
vertically ;  it  is  of  a  hght  oraoKe-pink  colour,  with  a  characieristio  superficial 
transi ucenc;.  Its  edge  ui  traceable  ali  round,  but  is  most  diatinct  outvards,  and 
here  the  disc  itself  is  also  rather  paler  than  elsewhere  from  the  nerve-fibres  and 
capillaries  being  fewer.  About  the  centre  of  the  disc  we  can  observe  a  depreeaion 
surrounded  by  the  converging  nerve-fibres ;  tbis  is  known  as  the  phjsiologica) 
Gup  or  pit,  and  fre^ueDtly  its  floor  presenta  a  dappled  appearance,  grey  spots 
separated  hj  white  interlacing  lines.  The  whito  tissue  or  lamina  cribrosa  is  the 
tbick  antenor  end  of  the  pial  fraDiework,  while  the  grey  marks  are  the  meshes 
occupied  by  nerve-fibres.  Also,  near  the  centre  of  the  diao  the  ratinal  blood- 
vessels  first  come  into  view,  the  arteries  narrower  and  lighter  in  colour  than  the 
veins.  On  the  disc  the  nerve-fibres  are  naked  axis-cyliiiders,  but  tbev  ac'quire  a 
medullated  aheath  at  the  lamina  cribroaa.  In  the  reat  of  their  oourae  tliey  are  like 
the  fibres  of  the  white  substance  of  brain  and  spinal  cord  ;  they  are  medullated 
aud  invested  by  neuroglio,  but  deatitute  of  primitive  sheath. 

The  functionaUy  most  important  fibres  are  those  coming  from  the  ganglion 
cells  around  the  favea  centr^is  (macular  bundle).  At  the  optic  disc  these  fibres 
occupy  the  outor  third,  but  after  leaving  the  ejebali  thev  soon  gain  a  central  posi- 
tion  in  the  nerve-trunk,  and  continue  as  aual  fibres  of  tne  nerve  until  it  enas  in 
the  chiasma.  Atthough  arising  from  a  amall  part  of  the  retinal  eipansion,  theae 
macular  fibres  occupj^  a  relativelv  large  part  oi  the  nerve  area  (as  seen  on  trans- 
verse  section) ;  this  is  due  to  tne  fact  that  each  of  these  fibres  representa  the 
central  connection  of  a  single  retinal  element  (cone),  while  each  of  the  more  peri- 
pheral  optic  nerve  fibrea  ia  connected  with  aeveral  retinal  elementa. 

The  other  fibres,  coming  from  the  upper,  lower,  outer,  and  inner  parts  of  the 
retiua,  occupy  a  corresponding  area  (upper,  lower,  eto.)  of  the  optic  nerve  tnink. 
The  most  central  fibres  at  the  disc  are  those  which  come  from  the  most  peripheral 
parts  of  the  retina,  while  the  fibres  aituated  next  the  pial  aheath  of  the  nerve- 
trunk  come  from  the  retina  imm»iiately  around  the  disa  It  is  important  to 
recoUect  this,  for  it  shows  that  an  enlargement  of  the  normal  "bliDdspot"  wUl  be 
the  firat  result  of  aa  inflammatory  or  atrophic  procesa  afiecting  the  fiorea  at  the 
peripherj  of  the  nerve  trunk. 

At  the  chiasma  the  optic  nerve  fibrea  undergo  a  rearrangement,  one  important 
bundle  being  continued  into  the  optic  tract  of  the  aame  aide,  vhile  the  remainder 
(constituting  the  larger  bundle)  cross  over  into  the  opposite  tract.  The  oon- 
Crossing  fibres  correspond  to  those  coming  from  the  teroporal  bal^  and  the 
croasing  fibres  to  those  coming  from  tbe  nasal  half  of  the  same  retina ;  tbe  line 
dividing  the  retina  into  theae  two  halves  passes  vertically  throu^h  the  macula 
lutea.  Each  tract,  con3equently,  contains  fibres  from  its  own  side  (right  or  left)  of 
both  retinee.  It  follow8  that  a  loss  of  function  in  one  optic  nerve  wiU  mean  a  visual 
failure  confined  to  the  same  eye,  while  leaion  of  one  tract  is  followed  by  viaual 
failure  of  botfa  ejea,  but  onlv  ot  those  fibres  coming  from  the  homonvmous  side  of 
both  (right  or  leitj,  and  will  therefore  be  eipreased  by  the  losa  of^the  opposite 
half-fiela  (left  or  nght  homonymoua  hemianopia).  Lesion  of  the  chiasma  Qjay 
implicate  fibres  from  one  eye  only,  or  from  both  ;  the  most  usual  implication  of 
the  chiaaoia  is  central,  afiecting  the  craasing  fibres  from  both  nasal  retin«,  so  that 
bi-temporal  hemianopia  is  the  result  (see  article  on  "Visual  Field"). 

Eactt  optic  nerve  fibre  is  the  central  procesa  (axon)  of  a  retinal  ganglion  celi, 
and  is  nutritionally  dependent  upon  this  celi.  The  conducting  value  of  the  fibre 
iday  con5equently  be  impaired  in  two  distinct  ways — by  an  afiection  ia)  of  tbe 
ganglion  retinte,  or  (b)  of  the  fibre  itself  In  any  part  of  ita  course. 

DiSEASES. — Disease  sBecting  the  optic  ner\-es  or  tracts  produces 
sjioptiOms  that  can  be  esamined  by  different  cliDical  methoda,  viz. : — ■ 

(1)  By  teating  vision. — TtuB  test  includes  the  esamination  of  central 
and  peripheral  viaion  for  form,  colour,  and  light  appreciation. 
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(2)  By  examimng  the  acHon  of  tke pupil  to  light. 

(3)  Btj  ohtervation  mth  the  ophthalmoscope. 

In  every  čase  where  optic  Derve  disease  is  looked  for,  ali  theae  methods 
muat  be  emplojed.  It  mil  be  sufficient  here  to  meotion  that,  in  acute 
inSammator;  conditiona  dependent  upon  intracranial  disease,  the  ophthalmo- 
scopio  observation  is  the  most  important,  nhile  the  visual  test  is  particu- 
hsij  valuable  in  the  earlj  stages  of  implioation  of  the  nerve  behind  the 
eyeball  of  local  origin. 

Genebal  Patholoot. — The  optic  nerve  ispeculiarl^  prone  to  Buffer  in 
aSections  of  the  central  nervous  sistem,  in  some  forms  of  poisoning,  and  in 
oertain  general  disordera.  Inflammation  of  an  acute  or  chronic  character 
may  attack  it  at  any  point  in  its  couree,  ma^  afTect  its  whoIe  tbicknese  or 
onIy  a  part  of  it,  and  may  or  m&j  not  lead  to  permanent  atrophy,  total  or 
partiaL  Again,  without  recognised  infianunation,  the  nerve  maj  undergo 
degenerative  changes  resulting  in  a  simple  atroph^.  Occasionallj  the 
occurrence  of  an  inflammation  or  simple  atroph^  of  the  nerve  is  intell^ble 
enough,  as,  e.g.,  an  optic  neuritis  in  aasociation  with  orbital  cellulitis,  or  a 
eimpU  atrophy  8ubsequent  to  division  of  the  nerve-trunk.  Freqaently, 
however,  the  pathological  process  is  difScult  to  trace,  and  our  knowledge 
stili  rests  largely  on  hTpothesia.  It  is  impossible  in  the  Bpace  at  our  dis- 
posal,  and  would  be  of  doubtful  benefit,  to  enter  into  discussions  as  to  the 
causal  relation  between  optio  neuritis  and  intracranial  disease,  etc. ;  but  the 
following  facts  should  be  remembered  in  coDDection  with  the  exceptional 
vulnerability  of  this  nerve : — 

1.  From  its  development  and  structure  tke  opite  nerve  is  toie  regarded  as 
part  of  tke  central  nervous  tystem.. 

Tbia  aerves  to  ezplain  its  liability  to  d^enerative  changes,  similar  to 
those  occurring  in  certain  atrands  and  fibres  in  the  brain  and  spinal  cord,  in 
pOBt-tertiary  sjphilis  (tabetic  atrophy),  and  to  those  occurring  irr^ularly 
in  disaeminated  aclerosis ;  and  probably,  also,  this  Bimilarity  of  nerve-tisBue 
is  responsible  for  the  occasioi^  associatioD  of  optic  neuritis  vrith  acute 
myeliti8,  due  pre8uniably  to  the  aelective  action  of  some  tozine  on  these 
parts  of  the  central  nervous  8y8tem. 

2.  The  skeaths  of  tke  nerve  are  direcl  prolongations  of  tke  cerebraJ 
meninges. 

We  thus  have  the  liability  to  a  direct  transmiasion  of  inflammation  of 
the  meninges  along  the  nerve-sheaths  to  the  fibrous  framGwork  of  the  nerve 
itself,  which  latter  may  be  thus  attacked  in  any  part  of  its  course,  but  par- 
ticularly  at  the  lamina  cribrosa,  and  at  the  entrance  of  the  blood-vessels. 

3.  The  intervagiTial  spaces  of  tke  nerve  are  continiiOiis  viith  tke  meningeal 
eavitiet  of  tke  brain. 

In  as  far  as  these  intervaginal  spaces  are  also  oonnected  with  each 
otber,  and  with  the  lymphatic  spaces  Burrouoding  the  nerve-flbre  bundles, 
it  is  obvious  that  fluid  circulating  in  the  Ijmphatic  eystem  of  the  nerve  may 
contain  inflammatory  material  primarily  derived  from  witbin  the  cranium. 
■Again,  serous  fluid  or  blood  effused  into  the  meningeal  cavities  may  find 
its  way  into  the  sheath-Bpaces  and  injure  the  nerve  by  direct  pressure. 

4.  Tke  absence  of  prim/itive  skeatk  probablg  renders  the  nerve-fibree  more 
vulnerable  in  the  retro-ocular  portion;  wkile,  in  tke  intraocular  part  of 
the  nerve,  tke  naked  axis-ci/linders  are  directlff  exposed  to  the  action  of  the 
»urrounding  fluid. 

5.  It  must  he  bonu  in  mind  tkat  we  ean  detect  injlammatorg  and  atrophie 
ckanges  in  tkis  nerve  meh  as  mighl  readily  escape  notice  in  other  eranial 
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Of  leBS  ezceptioDal  significance,  but  atiU  impottant  in  considering  the 
great  Tutnerabilit^  of  the  optic  nerve,  we  would  also  mention : — 

6.  Their  positioii,  relation,  asd  loDg  course  along  tbe  baee  of  tbe  bram 
lender  the  nervee,  oommisBiire,  and  trscts  liable  to  be  aflected  in  inflanuna- 
tion  of  the  basal  membranee,  and  to  be  damaged  locallj  hj  pressure  from 
new  growth8  or  from  a  disteaded  third  ventricle. 

7.  After  entering  the  optic  canal  the  nerve  has  for  tbe  reet  of  ite  couree 
ali  the  exposure8  of  a  peripheral  nerve. 

8.  The  naiTOwneee  of  the  optic  canal  miiat  cause  further  constriction  in 
an  already  ezistent  cedema ;  and  the  diapoaition  of  the  lamina  cribroea  and 
of  the  nerve-abeatha  where  pierced  bj  the  central  veseels  will  promote  a 
aimilar  effect  b^  preeeure  on  the  blood-veaaels  and  Ijmphatics. 

Inflahuatiom  op  thk  Optic  Nebvk, — The  espreasion  "optic  neu- 
ritis"  is  the  generic  term  for  inflammation  of  any  p^  of  the  optic  nerve. 
WheB  tbe  intraocular  end  of  the  nerve  or  papilla  is  inflamed,  the  condition 
is  called  "  papillitis  " ;  while  "  ratro-ocular  neuritis  "  impUes  inflammation  of 
the  nerve  behind  the  eyeball,  vithout  impllcation  (at  first  at  leaat)  of  the 
papilla.  The  terma  "  axial  neuritis  "  and  "  perineuritis  "  are  used  to  denote 
the  parts  of  the  nerve  involved,  Buch  as  woiild  be  eeen  as  preaented  on  cross 
eection. 

Afl  a  rule  both  nerves  are  affected,  and  similarlj,  though  not  neceeBarily 
to  the  same  d^ree,  nor  exactly  at  the  same  tirna  UnilatercU  optic  neuritis 
is  generali^  dependent  on  a  local  cause,  sucb,«.^.  aa  orbital  celluJitia;  but  it 
may  also  occur  in  aesociation  with  intracranial  lesion. 

S>fmptoms.~Optic  neuritia  may  ezist  without  there  being  any  subjective 
8ymptoms  directl;  indicating  its  piesence — ocular  pain,  photophobia,  and 
impairment  of  vision  being  alike  abaent.  Photophobia,  indeed,  is  rarely 
found  as  an  accompaniment,  and  is  never  a  prominent  feature.  Deep- 
aeated  pain  in  the  orbit,  andtendemeBB  on  preasure  over  the  globe  oi  on  eye 
movement,  are  practicaUy  present  only  when  the  nerve  ia  involved  in  an 
inflammatory  condition  afTecting  the  orbital  tiaaue  aurrouoding  the  nerve. 
Vision  may  remain  perfect  for  some  tirne;  indeed,  in  ezceptional  cases, 
papillitis  from  intracranial  disease  ^mma,  for  ezample)  may  occur,  remain 
for  some  weeks,  and  disappear  again,  without  sight  ever  being  impaired. 

XJ8ualIy,  however,  failure  of  vision  ia  a  prominent  Bymptom.  Tbia  some- 
timee  progresses  rapidly,  but  blindness  never  occurs  auddenly  and  remains 
permanently ;  although  short,  temporary  attaeks  of  darkneaa  are  not  very 
uncommon  in  papillitia  due  to  brain  tumour. 

It  must  be  borne  in  mind  that  amblyopia  occurring  in  a  čase  of  papillitis 
may  be  due,  not  to  the  neuritia,  but  to  direot  preasure  of  a  tumour  on  nerve, 
chiasma,  or  some  more  central  part  of  the  viaual  tracts.  The  nature  of  the 
amb]yopia  (uniocular  failure,  bi-temporal  losa  of  field,  or  homonymou3 
hemianopia)  will  suggest  this  erplaoation,  besides  indicating  the  part  in- 
volved, and  may  thus  be  of  great  localising  value. 

As  a  rule,  in  papillitis  the  failure  of  vision  is  gradual,  slowly  afTecting 
central  vision  (eapecially  at  first  for  green  and  red),  witb  progr^ve  peri- 
pheral, sectorial,  or  irregular  contraction  of  the  visual  field  Sometimes  a 
neuritic  sector-defeot  ia  binocular,  simulating  hemianopia  of  intracranial 
origin. 

In  retro-oeviar  neuritis  the  losa  of  viaion  ia  often  rapid,  and  occurs 
mainly  in  the  form  of  a  central  scotoma,  at  first  only  or  mainly  for  green 
and  red,  later  for  ali  light  (absolute  scotoma).  In  acute  caees  of  this  kind 
there  may  be  great  ambljopia  without  any  ophtbalmoacopic  change ;  indeed, 
in  aucb  caaes  the  papilla  is  uaually  firet  involved  when  the  Beverity  of  the 
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attack  ifl  paseing  off  and  visioD  bas  begun  to  improve.  Thia  form  is  uot 
iDfrequently  one-sided,  aod  tbe  complaiut  of  great  losa  of  vision,  wbile  the 
optic  disc  appeara  normal,  lua^  excite  tbe  suspicion  of  malingering  or  of 
(ao-called)  bjaterical  smblyopia.  In  sucb  s  čase  of  doubt  an  examinatioD 
of  the  pupillary  reactiou  wiU  clear  up  the  diagnoeiB ;  if  tbe  pupil  of  the 
(qu6iy)  amblfopio  bjb  faila  to  react  as  well  as  the  other  to  direct  stimula- 
tion  by  ligbt,  but  acts  perfectlj  consensuallj,  we  may  rely  upon  there  being 
some  affection  of  tbe  optic  uerve  to  account  for  tbe  bhodnese,  althougb 
there  ia  no  other  objective  evidence  of  it. 

Ophthalmoseopic  Changes. —  In  well-marked  papillitis  tbe  foUowing 
appearancda  are  found : — The  edge  of  tbe  optic  diec  is  quit«  bidden  from 
view,  and  the  retina  for  some  distance  around  is  ratber  pale  and  cloud^. 
The  general  va8cularity  of  tbe  disc  ia  much  increased,  wbile  a  greyiah  baze 
dulla  ita  deeper  detaila  and  obbterates  tbe  phjaiological  cup.  l^e  wbole 
papitla  is  Bwollen,  so  as  to  be  considerablf  above  the  level  of  the  odjoining 
retina,  and  manf  fine  straigbt  vessels  maf  be  seen  radiating  from  it  on 
every  aide,  conraing  over  tbe  obscured  edge.  The  large  retinal  veasela, 
particularly  the  arteries,  are  often  bidden  at  tbeir  exit  od  tbe  papilla,  and 
also  bere  and  there  in  their  courae  over  or  juat  beyond  it.  The  veins  are 
eniarged,  dark,  and  tortuous,  8howing  evidently  an  obatructed  venoiis  flow. 
Tbe  arteries  are  normal  or  atightlf  narrowed.  On  the  disc  or  in  tbe  adjoin- 
ing  retina  bEemorrhages  are  often  pieaent,  and  sometimea  also  amootb,  opaque, 
white  spota 

In  the  slighter  forma  there  may  be  merely  aome  increased  redness, 
doubtful  8welling  of  tbe  disc,  with  obscuration  of  tbe  edge  (particularly 
above  and  below),  and  distended  veins. 

BetweeD  these  eztremes  there  are  manj  gradationa  obaervable  in  different 
oaaes,  marked  by  more  or  less  Bwelling  and  obscuration  of  detaila.  Tbese 
diSerent  degreea  maj  aimpij  be  stages  in  tbe  development  of  a  grose 
papilUtis,  or  anj  one  maj  be  tbe  beigfat  of  tbe  affection  wbere  tbe  papuUtia 
is  of  lesa  severitj . 

In  a  rapid,  iatense  papillitis  or  "  choked  disc,"  the  chief  viaible  cbanges 
in  tbe  papilla  (awelling  and  increased  vasoularitj)  are  probablj  due  mainlj 
OT  entirelj  to  cedema  with  pressure  on  tbe  central  vein,  and  ia  auch  casea 
there  are  generallj  evidencea  of  great  increaae  of  intracranial  pressure — 
intenae  beadache  witb  aicknesa.  Sboutd  tbe  intracranial  presaure  be  re- 
lieved  in  sucb  a  čase,  the  opbtbalmoscopic  signs  quicklj  aubside  and  leave 
no  Irace  of  tbeir  former  presence. 

As  a  rule,  however,  tbe  progreas  of  aubaidence  after  papillitis  ia  much 
more  gradual,  and  of  a  leaa  aimple  character.  In  such  cases  the  redness  of 
tbe  papilla  graduallj  disappears,  wbile  tbe  awelling  becomes  reduced  both 
in  height  and  extent.  The  veina  usuallj  remain  distended  for  aome  time, 
but  ultimatelj  ali  the  vessels  are  narrowed.  Tbe  edge  of  the  disc  again 
becomes  viaible,  tbe  outer  margin  coming  firat  into  view.  The  disc  ia 
opaque  and  woollj'lookiDg  at  ^rat,  but  graduallj  geta  amoother ;  ita  aurface 
is  occupied  bj  leaa  or  more  newlj-formed  fibrous  tiaaue,  which  often  per- 
manentlj  conceals  tbe  lamina  cribroaa,  Around  tbe  disc  there  ia  frequently 
a  pale  zone,  aometimes  with  scattered  pigment  granules,  the  result  of  cbangea 
in  tbe  retinal  pigment  lajer.  Sbould  complete  atrophj  result,  the  disc  ia 
uauallj  of  a  brilUantlj  wbite  colour,  and  the  larger  veaaels  on  or  near  it  are 
often  bordered  bj  opaque  wbite  lines. 

In  caaea  of  retro-ocular  neuritis,  the  reaulting  pallor  of  the  disc  is  some- 
timee  tbe  firat  opbtbalmoscopic  siga  of  the  disease,  but  generallj  it  is 
preceded  bj  papillitie,  wbicb  maj  be  alight,  moderate,  or  intease.  Tbe 
VOL.  X  23 
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amouDt  of  reaiilting  atropliy  ia  usuall;  compaT8tivel7  slight,  but  variee 
mucb  in  d^^ee.  Not  infrequently  the  pallor  of  the  diac  is  greatly  in  ezcees 
of  what  we  abould  expect  from  tbe  excellent  reooTery  of  vision. 

Bapid  failure  of  vision,  uauall;  in  one  eje  onlj,  often  accompanied  hj 
pain  and  tendernesa  in  tbe  neigbbourbood,  abaence  of  earlj  ophtbabnoscopio 
changes,  aud  a  tendencj  to  recoverj,  are  the  nsual  prominent  clinical 
features  in  retro-oculai  neuritis. 

Under  tbis  bead  it  has  also  been  UBual  to  class  "  tozic  ambljopia,"  but 
tbere  are  strong  reasoos  for  tbe  belief  that  tbe  affection  of  the  optic  nerve 
in  tbese  cases  is  in  realitf  aecondar^  to  changea  in  tbe  large  retinal  gangliou 
cell8  at  tbe  macula  (see  "  Bktina,"  p.  362). 

Patkolofjical  Analomy.—\a  p»pillitis  of  intracranial  orina  the  evidenoes  of 
iaflammation  seldom  extetid  befond  the  lamina  cribrosa.  The  early  stage  of  a 
severe  papillitia  ia  unaccompanied  bj  affection  of  the  connectire  tissue,  the 
changes  merelT  consisting  oi  venous  hypeneinia,  infiltration,  lEdematous  and 
ganglionic  thickening  of  the  axi8-cjlinder8.  Later,  there  is  a  new  fonnation  of 
cedematouB  connective  tissue  in  the  substance  of  the  papilla,  and  fiUing  tlie  phf  sio- 
logical  pit,  with  an  exudation  of  white  cells ;  white  behind  the  lamina  cribrosa  the 
medullai?  sheath  of  the  nerve-fibres  is  swolien  and  undergoine  granuUr  de- 
generation.  When  the  stage  of  subsideoce  with  atrophj  is  reached,  we  find  much 
connective  tissue,  partl;  m  new  formation,  partly  due  to  hvpertropb^r  of  the 
pre-existing  framework ;  the  nerve-Kbre  bundles  are  thus  recluced  in  aiza  from 
presBure,  and  either  desenerated  or  quite  disintegrated  and  replaced  by  h^aline 
material ;  tbe  wall3  of  the  arteries  are  thickened,  with  consequent  contraction  of 
their  lumen,  tending  to  partial  or  total  obliteration  of  tbe  smaller  vessels. 

In  retro-ocular  neuritis  the  patholopcal  changes  doubtlesa  varj^  greatlv,  accord- 
ing  to  the  nature  of  the  attack,  while  opportunitiea  for  eiamining  tne  nerve 
during  the  acute  st^e  seldom  occur.  Tbe  connective  tissue  of  tbe  septa  bas  been 
observed  to  be  thickened  and  vascular,  with  consequent  pressure  on  the  nerve- 
fibres.  In  later  stages,  when  the  inflammatioD  subsidea,  the  nerve-£bre  meshes 
majr  either  be  restored,  with  relief  of  pressure  and  return  of  function,  or  tbey  ma; 
be  further  narrowed  witb  Bubsequent  permanent  atrophj  of  the  contained  nerve- 
fibres.  The  nerve  is  most  liable  to  be  attacked  in  tbe  optic  canal,  or  iust  behind 
the  eyebaU,  and  tberefore  the  pathological  changes  are  most  marked  in  one  or 
other  of  tbese  localities.  In  either  čase  it  is  tbe  macular  bundle  that  is  mainj; 
involved,  thus  accounting  for  the  central  scotoma  cliQically  recognised. 

Etiology. — The  causes  of  optic  neuritis  may  be  divided  broadly  into  two 
great  claases,  viz.  thone — 

(1)  Of  local  infiuence,  e.g.  orbital  ioflammation. 

(2)  Of  general  infiuence,  e.g.  renal  disease  and  aneemia. 

(1)  LoceU  Causes. — Under  this  beading  are  to  be  included  cases  of  optic 
neuritis  due  to  aETectiona  of  the  cranial  bonee,  orbit,  and  cranial  cavitj. 

(a)  Of  ali  the  causes  of  optie  neuritis  inlracranial  disease  is  much  tbe 
most  frequent. 

Any  tumour  witbin  tbe  cranium  may  produce  papillitis,  irreapective  of 
its  nature,  poaition,  or  size ;  but  it  is  most  apt  to  occur  wbeQ  tbe  tumour  is 
of  rapid  growtb,  and  when  it  is  situated  at  or  near  the  base  of  the  brain  or 
in  the  cerebellum.  It  is  almost  a  universal  rule  that  both  nerves  are 
affected,  and  geDerally  the  papiUitis  is  gross,  with  considerable  BweUing. 
In  very  rare  instances  one  nerve  only  is  involved,  but  it  is  common  to  find 
a  considerable  diFfereuce  in  the  degree  of  papillitis  on  the  two  sidea  Where 
this  difTereuce  is  marked,  it  has  been  suggested  that  it  may  be  of  eervice  in 
aseisting  to  localise  a  tumour  of  uDknown  position,  by  indicating  the  side  of 
the  brain  involved.  Its  actual  value,  however,  is  very  problematical,  for  the 
iact  of  the  one  papilla  being  more  affected  tban  the  other  bas  no  simple 
relation  to  the  position  of  au  intracranial  growtb,  but  is  complioated  by 
other  anatomical  conaderations.     Tbe  clinical  evidence  appeara  to  8how 
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that  in  cases  of  tumour  of  the  anterior  half  of  the  eacephaloD  the  papillitis 
is  more  marked  on  tba  same  side  as  the  growth  (i.e.  left  greater  papiUitie, 
left-aided  growth) ;  while,  when  tbe  tumour  is  situated  more  posteriorlj,  the 
nerve  on  the  oppoeite  side  is  the  one  more  involved, 

We  alao  find  papillitis  in  aasociation  with  meningitis  (especiall^ 
traumatic,  STphilitic,  and  tubercular  baailar) ;  with  cerebral  ahtcess ;  and 
Bometimes  witb  chronic  cerebritis  withaut  groes  lesioD. 

Injuries  (o  tke  head  may  also  cause  swelling  of  the  papilla,  through 
eBusion  of  blood  within  the  eucuII  or  within  the  optic  nerre-sheath. 

(b)  Optic  neuritis  due  to  orbiial  diaease  ia  nearly  alway8  one-sided,  and 
of  the  retro-ocular  kind. 

The  optic  nerve  may  be  attacked  during  an  orhital  edlulitis,  arising 
from  local  injurj,  or  b^  the  e^tension  of  er^sipelatouB  or  other  inflamma- 
tion  from  adjacent  partB.  Sometimes  an  orbital  cellulitia  aeems  to  foUow 
expoeure  to  cold.  Occaaionallj  a  verj  severe  form  of  cellulitia  is  aaeociated 
with  a  general  septicaemia,  possiblj  through  tbromboeis  of  the  ophthalmic 
veins. 

Orbital  periostitis  accompanjing  local  bone  disease,  or  spreading  from 
the  Tipper  jaw  or  uasal  cavities,  is  liable  to  affect  the  optic  nerve,  probablj 
by  invading  ita  outer  aheath,  where  this  and  tbe  periorbita  are  continuous 
at  tbe  optic  foramen.  To  this  class,  doubtless,  belong  cases  of  alveolar 
abscesa,  vbere  complaint  bas  been  made  of  tendemess  extending  np  the 
cheek  and  into  the  orbit,  with  visual  failure  iu  this  e^e,  and  sometimes 
accompanied  by  slight  prominence  of  the  globe,  and  pain  on  pressure  over 
it.  Such  au  inflammation  may  readilj  gain  the  orbit  by  the  spheno- 
maxillar7  fissure. 

Orbital  tumourt,  eapeciallj  vfhen  situated  near  tbe  nerve,  may  cause 
optic  neuritis ;  but  more  usuallj  tbey  8imply  give  rise  to  atrophy  of  the 
nerve  by  their  pressure. 

(c)  In  its  pasBBge  through  the  optic  canal  the  nerve  is  eiposed  not  only 
to  ioBammation  exteading  to  it  from  tbe  bony  wall8  and  the  perioateum, 
but  also  from  the  aphenoidal  sinus,  on1y  aeparated  from  the  canal  by  a  thin 
lamina  of  bone,  aometimea  imperfect.  It  is  probable  that  many  of  the 
cases  of  retro-ocular  neuritis  traced  to  ezposure  to  cold  are  examplea  of 
inflammation  attacking  the  nerve  in  thia  part  of  its  course,  and  sometimes 
in  thia  way  (through  the  spbenoidal  sinua).  In  auch  oases  hoth  nerves  are 
often  afiected,  and  almost  aimultaneouBly.  Such  caaes  of  neuritis  are  not 
usuall;  aasociated  with  early  changea  at  tbe  optic  disc,  but  later  there  may 
be  elight  or  moderate  papilUtis.  The  periosteum  in  thia  locality  seems  to 
be  not  infrequently  tbe  seat  of  gummatoua  depoeit. 

{d)  Mention  must  also  be  made  of  the  alleged  occurTeuce  of  optic 
neuritis  in  connection  with  disease  of  the  bones  of  the  ear,  witbout  the 
uaaal  iotervention  of  meningitis  or  of  cerebral  abscesa. 

(«)  The  optic  nerve  itself  raay  be  the  seat  of  a  local  manifestation  of  a 
general  afiection,  as  a  eypbilitic  gumma  or  a  tuberculous  deposit.  Again, 
the  sheath  of  the  nerve,  pos8ibly  in  any  part  of  its  course,  but  appareutly 
most  commonly  near  its  junction  with  the  sclerotic,  is  liable  to  be  afTected 
occasioDally  by  inflammation  of  a  gouty  or  rhenmatic  character;  in  many 
cases  of  this  nature  a  marked  tendency  to  recurrence  bas  been  observed. 
Papillitis  is  sometimes  caused  by  an  eitension  of  inflammation  from  a 
neigbbouring  ocular  tissue  {e.g.  gumma  of  the  adjacent  choroid),  and  it  bas 
also  been  observed  in  an  early  slage  of  ^mpathetic  inflammation  before  the 
occurreoce  of  irido-cyclitis. 

Here  also  we  may  mention  the  not  infrequent  occurrence  of  retro- 
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ocular  neuritis  in  couaection  with  iusular  sclerosis.  Id  80iQe'of  theae  caaea 
the  optic-nerve  attack  ia  like  an  ordinarj-  acute  retro-ocular  neuritis,  thifl 
nerve  being  the  seat  of  a  local  lesion  Buch  as  occurs  diBseminated  elsevbere 
in  the  central  nervous  sjatem. 

Infrequently  papillitia  occura  in  cases  of  myelitia,  both  chronic  and 
acute.  It  is  probable,  aa  baa  been  Buggested  bj  GowerB,  tbat  in  eucb  caeea 
the  optic  neuritia  and  myeIitiB  are  independent,  and  both  due  to  a  comrnon 
cauae. 

(2)  Causes  of  General  Influtnce. — Oocasionallj  we  get  papiUitiB  occurring 
alone  in  reiuil  disease,  but  usuallj  iu  such  cases  there  is  retimtis  in  combina- 
tion  with  it.  In  cklorosis,  or  ia  pr<^;re88ive  perniciovs  anamia,  we  may 
meet  with  papillitis  or  papillo-retinitis,  and  also,  more  rarely,  in  leueo- 
cythcEmia.  In  the  ancernia /ollowing  repeated  large  loss  of  Uood,  aa  from 
haernatemesis,  for  exaniple,  papillitis  has  been  observed,  but  more  comrnonlv 
we  get  retro-ocular  neuritis  or  simple  atrophy  in  this  oondition.  Papillitis 
occasionally  occurs  in  aasociation  with  menstrual  disturbances,  such  as 
Budden  BuppresBion  or  habitual  irregularities. 

Papillitis  or  retro-ocular  neuritis  is  sometimes  found  in  patients  duriog 
or  recovering  from  acute  febrile  diseases  (typhu8,  acarlatina,  measles,  variola, 
enteric),  in  malarial  fever,  aud  also  occa£tonally  after  infiuema.  In 
diabetes  mellitus  we  may  get  loes  of  central  vision  oF  a  similar  cbarscter  to 
what  occurs  in  chronic  poisoning  by  tobacco  (alao  from  lead,  alcohol,  and 
bisulpbide  of  carbon).  In  as  far  as  tlie  macular  fibres  are  alone  or  mainly 
involved  in  tbese  cases,  the  visual  failuro  has  been  ascribed  to  retro-ocular 
"axial"  neuritis,  but  doubt  bas  recentlv  been  thrown  on  tbia  view,  and  tbe 
affection  of  the  axial  fibres  is  probably  to  be  regarded  as  secondaij  to  a 
poisoning  of  the  retinal  macular  gangUon  cells  (see  art.  "  Retina  ").  In 
some  acute  iustances  of  poisoning  by  these  agents,  bowever,  sligbt  papillitis 
has  been  observed. 

In  certain  families  we  have  an  hereditaTy  predisposition  to  sufTer  from  a 
retro-ocular  neuritis  of  a  BlowIy  progressive  form,  the  nerve  cbanges  usually 
occurring  about  tbe  age  of  tweuty,  and  almost  esclusively  in  males. 

In  most  of  these  instances  (e.g.  ansemia,  ronal  disease,  fevers,  etc.)  the 
general  influencs  causing  optic  neuritis  is  doubtless  traceable  to  the 
presence  of  some  poisonons  material  present  in  the  blood,  vrhich  has  eitfaer 
a  direct  effect  on  tbe  gangUon  cells  or  their  processes,  or  an  indirect  efiect 
on  these  structures  througb  its  action  on  tbe  nutrient  blood-vessels. 

Prognosie  and  Treatment. — Tbe  prognosis  in  ali  cases  of  optic  neuritis 
must  be  a  guarded  one  in  roference  to  the  final  condidon  of  the  vision. 
The  ophthalmoscopic  appearances  preeented  are  of  less  service  to  us  in  this 
respect  tban  a  knovrledge  of  the  cause  of  the  affection.  We  niay  have  a 
papilhtis  with  good  vision  leadins  ultimately  to  complete  atrophy  and 
blindness ;  vrhile,  on  the  other  hand,  we  may  have  papillitis  with  the  barest 
perception  of  light  (as  in  occasional  retro-ocular  cases)  followed  bj  almost 
perfect  recoverj  of  sight. 

In  papillitis  due  to  intracranial  disease  the  prognosis  depende  mainly 
upon  the  efiect  of  treatment  on  tbe  ezciting  causa  In  cases  of  syphilitic 
origin,  accordingly,  the  outlook  as  to  vision  is  relatively  favourable,  if  tbe 
patient  is  eubjected  to  an  aDtisyphilitic  general  treatment  before  the  stage 
of  atrophy  of  the  nerve  bas  commenced.  Even  after  the  occurrence  of 
partial  failuro  of  vision  from  this  cause,  there  is  often  an  arreat  of  the 
failure  under  treatment,  and  sometimes  an  actualrecoveryof  vision.  WheD 
due  to  intracranial  tumours  (otber  than  gumma),  the  papillitis  may  be 
greatly  bene&ted  by  the  administration  of  iodide  of  potassium ;  and,  in  rare 
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instancea,  it  has  beeo  obserred  graduallj  to  subside  vithout  viaual  loss 
eveu  whea  the  ezoiting  cause  vaa  &  malignant  growth. 

Surgical  iDterfereuce  haa  certainlja  decid«!  inSueuce  in  duumiBhiog 
tbe  piominence  of  the  papiUa  in  Bucfa  caeee,  and  that  independeDtlj  of  there 
haviog  been  anv  attempt  to  remove  the  cerebral  gn)wth ;  the  effect  seems 
due  merelj  to  the  reduction  of  intracraoial  preeaure.  Thia  diminution  of 
the  papillary  csdema  girea  the  nerve  an  opportuDity  of  recoverj  under 
tteatment  hj  iodides,  but  it  la  ODly  in  a  comparativelj  earij  stage  of 
papillitifl  that  real  benefit  to  the  nerve  can  accrue  in  this  vraj. 

The  value  of  Burgical  operation  in  oaaes  of  ear  disease,  and  in  ali  cases 
where  pus  ia  preaent  within  the  cranium,  lies  chiefl^,  of  course,  io  ita  effeot 
upon  the  diaease  itaelf,  and  only  aecondatilj  in  the  benefit  done  to  the 
accompan^ing  optic  neuritia. 

In  orbital  diseaae,  likewiBe,  the  treatment  of  the  papillitie  is  detennined 
by-  the  nature  of  the  affection.  Pub  in  the  orbit  should  be  evacuated  b7 
earlf  inoiaion.  In  aome  few  instances  diaease  of  the  aphenoidal  sinua  hos 
been  diagnoeed  and  treated  suigicallj  with  good  reeult. 

Similarlj,  in  papillitis  due  to  general  disease,  the  prognosis  and  treat- 
ment are  dependent  entirel;  on  the  nature  of  the  disease  in  the  particular 
čase.  Thoae  cases  of  neuritia  arisJng  from  intense  ancernia  (not  pemicious) 
are  Tery  amenable  to  suitable  medication  and  hjgiene. 

In  retro-ocular  neuritia  of  gouty  or  rheumatic  oature,  the  treatment 
should  consist  in  gi^ing  a  mizture  containing  salic^late  of  soda  and  iodide 
of  potaasium,  and  in  protecting  the  affeoted  eye  from  cold.  The  prognosis 
in  these  cases  is  Tery  favourable.  Indeed,  in  most  cases  of  acute  retro- 
ocular  neuritia  recoTery  ia  to  be  expected,  though  not  a\wajs  complete ;  a 
central  colour  defect  often  remains  long  after  the  attack,  even  when  visual 
acuitj  ae  tested  in  the  usual  way  bas  been  reatored  to  normal. 

In  ali  cases  of  optic  neuritia  abaolute  rest  of  the  ejes  ahould  be  eujoined, 
though  it  is  impoeeible  to  insiat  etrongly  upon  it  when  the  inflammation 
lasta  (as  it  sometimea  doea)  for  maaj  montba.  Exposure  to  bright  light 
must  be  avoided  hj  the  wearing  of  dark  neutral  tint  glasses. 

Atropht  of  the  Optic  Nkeve-^B/  the  tenn  "  optic  atrophy,"  wben 
clinically  employed,  it  will  be  underatood  that  atrophy  visibte  at  the  optic 
disc  is  meant.  Fathologically  considered,  the  optic  nerve  is  alwayB 
ultimately  atfected  throughout  its  entire  length  in  every  form  of  atrophy,  at 
whatever  part  of  its  course  it  may  be  first  involved,  Such  an  atrophy  may 
either  be  complete,  affecting  the  entire  thickness  of  the  nerve ;  or  partiM, 
when  a  smaller  or  larger  number  of  the  fibres  escape ;  even  iu  pattial 
atrophy,  however,  the  aOected  fibres  are  finally  atrophic  throughout  their 
vhole  length. 

Etiology. — Caaes  of  optic  atrophy  are  often  divided  broadly  into  two 
great  claašes,  inflammatorj/  and  7wn-inJlammatOTy  or  eimple.  Such  a 
division  is  certaiidy  most  useful,  but  it  groups  so  large  a  number  of  different 
forme  of  atrophy  under  a  single  heading  that  it  is  not  of  much  etiological 
value. 

We  offer  the  following  account  of  the  difTerent  ageucles  that  may 
produce  optic  atrophy,  in  the  hope  that  it  may  prore  serviceable  iu  clinical 
claaaification : — 

1.  From  inflammation  of  the  nerve  (consecutive  atrophy). 
(a)  Papillitis. 

(6)  Retro-ocular  neuritis. 

2.  From  interruptioa  in  the  continuity  of  the  nerve-fibres  in  any  part 
of  their  course. 
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(a)  Section  or  rupture,  as  by  woundB  or  other  injurieB. 

(b)  Deatniction  bf  inflsiuinatioD,  etc. 

From  the  poiut  of  intenuption  atropby  eztends  oloag  the  iovolved 
fibres  in  both  directions — peripherallj  and  eeDtraU7. 

3.  From  pressure. 

(fr)  Od  the  optic  disc  (glaucoma). 

(6)  On  the  nerve  in  the  orbit  (heemorrhage  into  sheath). 

(c)  On  the  nerve  in  the  optic  canal  (bony  growth8  or  fracture). 

{d)  On  the  intracraniol  optic  nerve  or  chiasms  (aneurjrsm,  distended 
third  ventricle,  tumoui  of  pituitarjr  body). 

4.  From  interference  with  bloč)d-8upply  (e.g.  in  peri-papillitic  choroidal 
strophv)- 

5.  Degeneration  of  fibres  Becondaiy  to  destruction,  or  impaired  nutrition 
of  gangUon  cells. 

(a)  In  atrophy  of  the  retina  (following  total  emboliam  or  thrombosia  of 
arteria  eentralis;  in  pigmentary  degeneration  of  the  retina,  primary  or 
Becondary ;  in  retinal  detacbment). 

(h)  In  Bome  casea  of  poisoning  (aa,  e.g.,  tobacco  and  bisulphide  of  carbon ; 
the  macular  cells  and  fibres  are  chiefly  affected). 

(c)  From  an  inherited  neuropathy.  PoB8ibiy  the  faniily  cases  kDown  as 
Leber'8  atrophy  niay  come  under  thie  heading. 

6.  Simple  degeneration  or  true  primary  atrophy.  This  form  frequentl7 
occuis  in  association  with  disease  of  the  central  nervoua  Byatem,  e8pecially 
with  tabea,  but  occaaionally  alao  with  cerebral  atropby,  mania,  general 
paraIyaiB  of  the  insane,  congenital  idiocy,  and  primary  lateral  aclerosis  of  the 
cord.  When  found  uncom^icated  with  otber  nerve  lesion,  the  remote  canses 
aaaigned  are  the  eame  aa  those  which  are  given  for  the  occurrence  of  grey 
degeneration  in  the  central  nervous  aystem ;  and  it  would  therefore  aeem 
probable  that,  due  to  the  action  of  certain  causee,  grey  degeneration  maj 
occur  iDdependently  in  the  brain,  spinal  cord,  or  optio  nerves,  and  may  he 
confined  to  one  or  otber  of  tbese  situations.  AccordingIy,  we  find  male 
adults  of  the  neiiropathic  disposition,  from  thirty  to  fifty,  predisposed  to 
thia  form  of  atrophy.  The  more  immediate  causes  mentioned  are  severe 
bodily  fatigue  and  bardshipa,  especially  e^posure  to  cold  and  inaufficient 
nouriahment,  grief  and  anxiety,  mental  excitement  and  exhaueting  brain- 
work,  iiregular  babita  of  hfe,  Bexual  esceas,  etc.  But  the  great  prei&poaing 
cauae,  comraon  to  a  large  proportion,  at  leaat,  of  these  casea  of  grey  degene- 
ration, ia  Byphilia.  The  efiect  ia  attributed  to  the  action  of  a  toxine 
developed  in  the  post-tertiarj  atage  of  this  diseaae. 

Patkology. — The  nervous  elementa  of  the  trunk  of  the  oerre  are  involved  iD  ali 
cases  of  optic  atrophv,  and,  according  to  the  number  of  fibrea  afiected,  there  is  a 
corresponditiK  loss  of  f unction.  The  histoloKical  condition  of  the  atrophied  uerve 
variea  aomevnat,  according  to  the  nature  of  the  initiftl  pftthological  procesa,  and 
dissimilar  appearances  mav  be  presented  in  sections  throu^h  aifierent  parts  of 
the  same  nerve-trunk.  Thua,  in  atropKv  /olloving  a  naintu,  we  find  the  uaual 
post-inflamniatorir  changes  at  the  seat  of  the  infltunmation,  whi1e  the  retoainder 
of  the  nerve  tDay  present  the  appearance  found  af  ter  a  simple  or  non-inflammatory 
atrophic  process.  As  previouslv  mentioned,  neuritia  leads  to  hfpertrophf  of  Ihe 
interstitial  connective  tissue  j  tne  consequent  contraction  of  the  nieshes  in  which 
the  nerve-fibre  bundlea  lie,  subjeots  the  latter  to  pressure,  interfering  at  first  with 
their  function,  and  ultimatelf  with  thetr  etnictural  integrity.  The  nerve-fibres 
involved  either  finallv  break  do\ra  and  are  removed,  or  the;  undergo  gnj 
degeneration  ;  ia  the  former  čase  the  diaroeter  of  the  nerve  b  much  reduced.  In 
the  čase  of  a  neuritis,  at  or  near  the  intraocular  end  of  the  nerve,  the  vralls  of 
the  central  blood-vessels  are  thickened  and  their  lumen  is  diminished— partij  in 
conBequence  of  thia  change  in  their  wallB,  partl;  from  the  pressure  exerted  b;  the 
hypertrophied  connective  tissue  surrounding  them. 


»Google 


RETINA  AJJD  OPTIC  NEKVE  359 

In  iimpU  atrophy  ther«  ia  seldom  much  increase  of  connective  tisaua  The 
nerve-fibres  lose  their  medullarj  sheath  hy  a  procesa  of  granular  fattj  desenern- 
tion,  while  tbeaxis-Cf1iiiderBareuaua]ljretained,butconverted  into  fine  iadistinct 
fibrils.  There  is,  consequently,  Uttle  change  in  the  size  of  the  nerve,  whioh  haa  tbe 
appeartHice  of  a  translucent,  gre^,  gelatinous-loohinp  cord.  Thia  "  grev  degenera- 
tion,"  as  it  is  called,  is  the  most  comnion  form  of  simple  atrophy.  Occaaionallf 
\ie  do  find  considerable  thickeningof  the  coanective-tissue  franiework,  which  tna; 
presumablf  be  due,  either  to  &  primar^  sclerosia  of  a  low  ckronic  loflammatory 
nature,  or  to  a  byperplasia  of  oonnective  tiasue  secondary  to  degeneration  and 
ehrinking  of  the  nerve- fibres. 

In  the  Rreat  majoritf  of  cases  both  nervea  are  aSected,  though  one  ma^  be 
ooDsiderabT;  in  odvance  of  the  other.  Unilateral  optic  atrophj  is  to  be  ezplained 
bf  the  oae-eided  nature  of  the  preceding  inflammation  or  otner  local  cause. 

Symptoms. — The  prominent  Bjmptom  io  every  čase  of  optic  atrophy  is 
failure  of  viaion.  The  occuirence  of  this  failure  is  uaually  gradual,  but 
varies  greatly  in  rspidit^  in  different  forms  and  diEferent  cases.  There  is 
also  loucb  variatioD  in  tbe  manner  in  which  tbe  field  is  affected.  An 
examinatiOQ  of  the  central  vision  hj  test-tjpes  is  neceesaril^  of  great 
practical  importance,  but  the  character  of  the  loss — as  regardu  the  vieual 
field,  colour-perceptton,  and  light-sense — is  often  of  greater  value  in 
jud^g  of  tbe  causation  and  in  forming  a  prt^nosis  (see  articies  "  Amblt- 

OPIA,"  "  VI3DAL   FlELDS  "). 

The  nature  of  the  risual  failure  in  caaes  of  atrophf  secondarj  to  neuritiB 
bas  alreadj  been  described.  In  atrophy  itom  chronic  retinal  degeneration, 
the  failure  is  U8uall7  gradual,  central  vision  often  remaining  acute  after  the 
rest  of  the  fiold  bas  been  lost. 

In  atropby  due  to  pressure  upon  the  nerve-fibres  bebind  tbe  ereball 
vision  often  fails  suddeul;.  In  other  casee  the  failure  is  gradual  and 
partial,  and  sometimes  011I7  the  temporal  half  of  tbe  visual  field  ie  lost 
in  eacb  eye  (as  in  pressure  on  the  poeterior  part  of  the  chiasma  from  tumour 
of  tbe  pituitary  body). 

In  simple  primary  atropbj  tbe  loss  of  vision  begins  insidiouslj,  and 
proceeds  8lowIy  and  oontinuously,  but  may,  in  exceptional  cases,  come  to 
8  Btandstill  while  moderately  ueeful  vision  stili  remains.  BoBides  the 
central  failure,  tbere  is  marked  contraction  of  the  visual  lield,  sometimes 
occurring  in  a  uniform  concentric  manner,  but  more  frequently  in  a  less 
regular  way  so  as  to  cause  sector-shaped  defects.  Affection  of  tbe  colour- 
sense  is  almost  oonstant,  green  being  the  colour  first  confuaed,  wbile  later 
perception  fails  for  red,  blue,  and,  1aBtly,  yelIow.  In  the  final  sb^e  of 
atrophy  ali  colour  distinctions  are  lost ;  but  there  ia  no  conatant  relation 
between  tbe  degree  of  the  losa  of  colour-senae  and  tbe  amount  of  the 
amblyopia. 

The  condition  of  the  pupils  at  rest  abould  be  noted  in  ali  cases.  They 
are  uauaUy  wide  in  atrophy  following  neuritis,  small  in  tabetic  cases,  and 
either  wide  or  of  medium  aize  in  other  forms.  In  tabee  and  in  general 
paralyais  the  pupils  are  often  unequal  in  size.  If  any  viaion  remains  tbe 
behaviour  of  tbe  pupils  to  light  is  of  importance ;  in  tabee  they  are  inactive, 
while  atill  contracting  well  wben  tbe  eyea  convet^  in  looking  at  a  near 
object  (Argyll-KobertBon  pupU)-  In  other  forma  of  atrophj,  ao  long  aa  vision 
remains,  the  pupil  oontinuea  to  show  a  responae  to  light  (aee  article  "  Pupil"). 

0phthai7no3copk  Appearances. — The  elementa  of  the  optic  disc  whicb 
undergo  the  atrophic  change  are  the  nerve-fibree  and  the  capiUaries. 
Atropby  of  the  capillaries  causes  pallor,  while  the  nerve-fibre  atropby  is 
ophtbahnoBCopically  recognisable  only  when  an  atrophic  excavation  ezista. 
Thia  latter,  bowever,  is  often  abaent,  aince  the  spaco  formerly  occupied  by 
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the  intact  nerve-fibres  may  be  filled,  or  mote  than  filled,  bf  new  conoectiv« 
tifisue. 

W6  judge  of  the  optic  atrophy  chieflj,  therefore,  by  tbe  eolour,  but 
cautioa  must  be  ezercised  in  the  obaervation,  as  the  disc  variea  coDsiderabl; 
in  thia  respect  in  different  individuala  withia  phyaio]ogical  limita  It  is 
particularly  unsafe  to  diagnose  pathological  paUor  of  paJrt  of  the  disc  unless 
the  Tision  be  correspondinglj  affected. 

The  excavation  in  atrophj  comes  qaite  up  to  the  margin  of  the  disc  ali 
round,  and  is  recogniaable  b;  a  elight  change  ia  tbe  level  of  the  veaaels, 
and  eometimes  bj  their  altered  CDurse  at  the  ed%e  of  the  diso.  The  atrophic 
excavation  is  never  verj  deep,  and  slopea  gradualtj  baokwarda  from  the 
margin,  ao  tbat  the  condition  maj  Etlj  be  termed  "  aaucering,"  in  contra- 
diatinction  to  the  deep,  steep-sided  "  cupping  "  found  in  chronic  glaucoma 
(eee  articie  "  Glaucoma  ")■  The  occurrence  and  depth  of  an  atrophic 
eKcavatioD  are  determined — (a)  by  the  size  and  form  of  a  forroerlj  exiet- 
ing  phjBioIc^cal  pit ;  (b)  by  the  degree  of  loes  of  nerve  substance ;  (c)  by 
the  amoimt  of  new  connective  tiseue  formed,  aud  b;  the  eontraction  which 
bas  takeu  plače  in  tbis  latter.  At  the  bottom  of  tbe  "  saucer "  the  lamina 
cribrosa  may  be  visible  over  a  large  area,  or  it  may  be  quite  concealed  hj 
the  newI;-formed  tissue.  The  central  retinal  blood-vessBlB  are  in  some 
ceisea  much  diminished  in  aize ;  in  other  cases  only  very  8lightly,  if  at  alL 

In  the  form  of  atrophy  occurring  after  papillitis  tbe  diec  is  usuallj 
white;  its  mai^in  is  visible,  but  often  ragged-looking  from  irregular  dis- 
tribution  of  pigment  in  tbe  )nunediately  surrounding  retina ;  the  central 
vessels  are  frequently  bordered  by  opaque  white  lines,  and  are  considerablj 
reduced  in  size  (particularly  the  artenea);  the  excavation  is  abaent  or 
slight,  aud  the  lamina  cribrosa  is  invisible. 

In  what  is  knowu  as  simple  atrophy  the  disc  bas  a  different  appesrance. 
It  is  niarkedly  pale,  but  seldom  so  white  as  in  the  last  form,  whi]e  tbe 
lamina  cribrosa  is  conspicuous  over  a  great  part  of  its  surface ;  the  margin 
ia  clear  and  very  distinct,  without  aurrounding  pigmQntary  diaturbance; 
the  central  veeaels  are  normal  in  size  and  charucter,  or  slightl;  reduced  in 
size ;  the  atrophic  excavation  is  marked.  This  condition  foUows  in  ali 
cases  in  which  the  disc  becomes  atrophied  Becondari]y  to  an  afiection  of  the 
nerve  quite  bebind  the  eyeball— as  from  gross  retro-ocular  neuritia,  vound, 
or  pressure.  More  rarely  this  form  of  simple  atrophj  succeeds  a  paptllitia, 
prohably  indicating  that  the  actual  atrophic  procesa  in  the  disc  was  not 
produced  by  the  aeverity  of  the  changea  there,  but  occurred  secondarilj 
from  an  inflammation  that  had  its  greatest  inteiisity  behind  the  globe. 
In  simple  d^eneration  the  disc-changes  are  alao  uBually  of  this  character ; 
Dot  uncommonly  in  tabes,  bo^vever,  there  is  leas  distinctness  of  the  lamina 
cribrosa  than  above  deacribed. 

In  the  atrophy  con8eqneQt  on  ehoroido-retinal  changes,  the  diac  has 
generaUy  a  peculiar  opaque,  pale,  yellowiBh-pink,  "  waxy '  appearance,  and 
the  retinal  vessels  are  greatly  diminiahed  in  aize  and  Bometimea  in  number. 

In  the  partial  atrophy  produced  hy  milder  forme  of  retro-ocular  neuritis, 
and  in  thoae  due  to  the  action  of  poisona  {e.g.  tobacco),  the  pallor  is  often 
confined  to  the  temporal  half  or  third  of  the  disc,  and  thia  appearance 
frequently  persiste  after  recoTery  of  function. 

Prognosis. — The  visual  prognoeis  ia  generallj  unfavourable  in  ali  forme 
of  true  optic  atrophy.  In  exceptional  cases  of  atrophy  foUovdng  papillitis, 
coneiderable  improvement  takea  plače,  when  the  sclerosing  procesa  does  not 
lead  to  escesaive  pressure  on  sucb  nerve-fibrea  as  have  escaped  destmction 
by  the  inSammation.     In  some  examplea  of  retro-ocular  neuritis  followed 
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b7  an  utrophied  appearance  of  the  diso,  there  is  a  woD<lerfully  complete 
restoratioD  of  mioa;  in  auch  oasee  the  atrophy  haa  maiDly  or  entirelj 
attacked  the  capillaries  oq  tbe  disc,  the  nerve-fibres  having  escaped  per- 
maneDt  damage. 

In  primaij  atTOTihj,  almoet  complete  bliudness  U8ually  occurs  Id  from 
one  to  three  jeara;  but  in  some  iustaocea  the  atrophic  procesa  atops,  while 
moderatel^  ueeful  vision  stili  remaina.  If,  along  with  a  slight  progreBsive 
coutraction  of  viaual  field,  there  is  a  rapid  contraction  of  the  field  for  colour, 
the  prognosiB  ia  unfavourable.  The  pieaeuce  of  relatively  good  viaion,  with 
advanced  ophthalmoecopic  signs  of  atrophj,  is  a  favourable  aign. 

JVeaimen/. — Optic  nerve-fibres  when  once  deatrojed  are  never  reatored, 
and  the  function  formerly  performed  bj  suoh  fihrea  caanot  be  regained. 
AU  that  can  be  Qxpected  from  treatment,  therefore,  ia  the  preaervatioD  of 
fibres  that,  tbough  tbreatened,  are  ae  jet  iutact ;  this  preaervation  maj  be 
permanent  oi  only  temporarj — a  mere  postponement  or  Tetardation  of  the 
deatiuotive  proceas. 

In  atroph;  dne  to  a  neuritis  the  treatment  is  diiected  to  the  in- 
flammator;  procese,  and  bsa  alreadj  beeu  coDBidered. 

In  other  caaes  our  first  endeavouT  must  be  to  diacover  the  cause.  When 
the  atrophf  is  dependent  on  some  recogniaed  general  condition  or  toxic 
influence,  the  treatment  muat  be  regulated  acc^^ilngl^.  In  ali  forma  of 
atrophj  it  is  most  importaot  to  prevent,  aa  fai  as  posaible,  ali  depresaing 
influenoea  on  mind  and  bod;.  Good  food,  healthy  exercise,  and  cheerfiu 
Burroundings  will  conatitute  valuable  aida  to  anj  other  remedial  meaBurea 
Subcutaneous  injections  of  str^chnine  are  worthy  of  a  triaL  Abaolute  reat 
of  the  eyea,  eicept  in  inflammator7  forma,  is  unnecessarr.  Modorate  use  is, 
if  not  actually  heneficial,  certainlj  not  apparentlj  hurtfal;  and  if  the 
fttrophy  ia  prc^reaaive,  and  viaion  doomud  to  fail  in  any  caae,  it  ia  aurelj 
cruel  to  prematurel^  deprive  the  patient  of  ali  uae  of  vhatever  vision 
remaina.  Appropiiate  glasses  ahould  be  given  to  correct  any  error  of  re- 
fraction,  and  sometimea  to  magnif7  near  objects.  There  muat  be  strict 
limitation,  how6Ter,  of  ali  finer  work,  auch  as  reading ;  a  aenae  of  fatigue,  or 
increased  difficulty  in  aeeing  amaller  objects,  should  be  regarded  ae  an 
evidence  of  the  need  for  a  temporarj  reat.  Galvaniam  bas  been  tried,  but 
with  doubtful  beneht ;  tbough  it  is  not,  we  believe,  aotually  hurtful  (as  haa 
been  aseerted),  ita  nae  cannot  be  recommended. 

Injukies  to  thk  Optic  Nsrvb. — The  optic  nerve  may  be  injured  in  any 
part  of  ita  oourse,  either  as  the  result  of  a  blow,  štab,  gunahot  wound,  or 
fracture  of  the  aphenoid  bone.  A  štab  or  tbmet  into  the  orbit  may  (with- 
out  injury  to  the  eyeball)  cut  or  tear  the  nerve ;  or  may  merely  bruise  it,  or 
cause  an  estrarasabion  of  blood  within  ita  aheatb ;  or  again,  without  actiially 
injuring  the  nerre,  may  sever  the  central  veasols  outside  ita  trunk.  If  a 
foreign  body  penetrate  deeply  it  may  fracture  the  orbital  wall  near  the  apex, 
and  thus  seaondarily  lead  to  injury  of  the  nerve  by  a  dieplaced  boDy  ir^- 
ment.  Similarly,  gunshot  wounda  may  implicate  the  nerve  either  in  ita 
orbital  or  intracranial  course.  Sometimes  the  intraocular  end  of  the  nerve 
is  injured  by  a  fragment  of  metal  that  has  peoetrated  tbe  eyebaU.  Fracture 
of  the  base  of  the  skull,  as  from  a  fall  or  severe  blow  on  the  head,  sometimes 
causes  injur7  to  the  nerve  at  the  optic  foramen,  or  behind  it. 

Sudden  complete  hlindnesa  of  the  corresponding  eye  is  uauallv  the 
immediate  reault  of  any  severe  injury  to  the  optic  nerve.  If  the  aolution 
of  continuity  be  complete,  permanent  blindneaa  ia  the  conseguence;  if 
incomplete,  there  may  be  restoration  of  viaion  in  part  of  the  field.  "NVlien 
tbe  nerve  is  8imply  bruised,  or  pressed  upon  by  estravasation  vrithin  the 
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sheath,  sight  m&j  be  restored ;  obusII;,  however,  secondar^  changea  sPter- 
wards  occur,  leadiog  ultimatelj  to  complete  or  partial  atrophj. 

The  ophthaimoscopu:  appearaiues  are  usuallj  at  firet  of  a  Domial 
character,  bat  as  the  atrophic  procesa  leaches  the  disc,  it  gnuiua11y 
aBBumes  the  appearance  of  bd  ordmar;  simple  atrophj.  If,  boweTer,  the 
central  arterj  be  cut  or  tom  across,  we  at  ODoe  BdiI  cbangea  in  the  fuoduB 
similar  to  thoae  met  with  in  embolism  of  this  vesseL 

The  treatvurit  of  the  recent  injiuy  must  be  based  on  general  suigical 
priociples.  Later,  if  the  continuitj  of  the  nerre  bas  been  preserved,  the 
measurea  recommeDded  above  in  optio  atrophf  ma^  be  tried. 

TtJMOttRS  OF  THK  OpTlc  Nerve. — The  optic  nerve  trunk  (including  ita 
pial  Bheath)  maj  be  the  original  seat  of  a  tumour.  It  tna/  also  be  involved 
secoDdarilj  b^  the  extenaioa  of  growths  arising  (a)  within  the  e^eball  (from 
retina  and  choroid) ;  (b)  in  its  dural  sheath ;  (e)  or  in  the  surrounding 
orbital  tiseiia 

When  the  nerve  is  primaril;  involved  by  a  new  growth,  there  is  little  or 
no  pain,  and  the  movements  of  the  globe  are  nsuallj  good ;  but  there  ia  early 
failure  of  vision,  papillitis  or  optic  atrophj,  and  later  proptoais.  The  most 
common  form  of  auch  a  tumour  is  niyxo-Baiconia. 

Of  intraocular  grovths  eecondarilj  affecting  the  nerre,  we  must  mention 
retinal  glioma  and  sarcoma  of  the  choroid :  the  former  eztends  in  the 
medullarj  substance  of  the  nerve,  the  latter  spreads  along  the  sheath  and 
fibroua  Cramework. 

At  the  optic  disc  there  is  occasionall^  seen  a  projectiou  of  small,  pearl- 
like  bodiea,  of  the  nature  of  the  "  corpora  amjlacea  "  found  el8ewhere  in  the 
central  uervoua  ajstem,  and  not  necessarilj  connected  with  any  viaual  loes. 
6ummata  seem  particularly  apt  to  involve  the  optic  nerve  fibres  in  the 
optic  caoal  and  at  the  cbiaama ;  in  the  latter  situation,  also,  depoaits  of 
cheesf,  tuberculous  material  are  sometimes  found. 

CoNGKNiTAL  Abnormalities. — Imperfect  cloaure  of  the  cleft  in  the 
embryonic  optic  cup  and  pedicle  leads  to  coloboma  of  the  iria,  choroid,  or 
optic  nerve-sbeath,  according  to  the  part  and  amount  involved.  This  latter 
— coloboma  of  the  sheath  of  the  optic  nerve — is  comparativelj  rare,  When 
it  occurs,  the  main  branches  of  the  central  vessels  are  seen  to  emerge  near 
the  upper  edge  of  the  disc-area,  wbile  the  lower  part  of  the  latter,  corre- 
spoodlng  to  the  cleft  in  the  sheath,  is  ver;  pale  and  deeplj  excavated,  with 
small  vesaels  curving  round  ita  margins.  The  appearances  vary  conaider- 
ablj  in  different  cases,  and  the  condition  is  generallj  accompanied  h; 
coloboma  of  the  neighbouring  part  of  the  choroid  below. 
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also  capabls  of  transmitting  to  the  brain,  by  meana  of  tbe  elongated  proceases  of 
ite  g&n$;lion  cellS|,  familiarl;  knovn  os  optic-nerve  fibres. 

It  will  be  sufficient  for  our  present  purposes  to  describe  the  anatom^  of  the 
retina  ver;  brieflv.  It  consiata  of  two  distinct  parta^pigment-^tAehiim  and 
retina  proper.  The  former  lies  immediatelf  on  and  is  closely  attached  to  the 
inner  surtiice  of  the  choroid,  and  is  formed  by  a  single  layer  of  large  pigmented 
cells  ;  in  theae  cells  Bubtle  changes,  probably  mainlj  chemical  io  nature,  are  pro- 
duced  under  the  influence  of  light.  The  retina  proper  lines  the  great«r  part  of 
the  interior  of  the  eyebaU,  beginning  a  little  behind  the  ciliar^  bodj  and  reaching 
to  the  optic  disc :  it  ia  made  up  of  several  UyerE — nerve-epithelium,  nerve-cells, 
and  norve-fibre*— held  together  by  a  Bupporting  franiework  of  delicate  connective 
tiasua  The  nerve-epitheTium  is  in  contact  with  and  Blightly  embedded  in  the  pig- 
ment-epitheli  um  ;  the  absence  of  anv  true  atructural  union  betveen  these  two 
epitbelial  layer8  rendera  a  separation  iiabla  to  occur  under  certain  circumatances. 
C5n  the  inner  surface  of  the  retina  are  the  nerve-fibres,  which  converge  and  meet 
at  the  diac.  Betveen  these  surface  layer3  are  numerous  nerve-cells  and  their 
procesties.  The  most  iraportant  of  these  next  the  fibre  layerB  are  large  ganglion 
cella,  whose  greatly  elongated  central  procesaes  (axons)  constitute  the  libres  just 
mentioned  in  tbe  retina,  and  then  run  and  are  continued  by  the  optic  nerves  and 
tracts  to  gain  the  baaal  ganglia  of  the  brain.  The  larger  blood- vessela  of  the  retina  lie 
near  its  inner  surface,  while  tbe  smaller  branches  run  both  in  the  inner  andmiddle 
retinal  lavers,  but  none  enter  the  nerve-epithelium.  The  arteriea  do  not  anasto- 
mose  witD  one  another,  nor  is  there  anr  comraunication  between  tbese  vessels  and 
those  of  nei^hbouring  atmctures  afterleavin^  the  diac,  so  that  the  retinal  circula- 
tion  is  terminal.  Near  the  centre  of  the  retina  (to  the  outer  side  of  the  disc)  is  a 
small  apot  called  the/ovea  centralit,  where  the  epttoelial  layerB  (pigment  and  nerve 
epithelium)  are  alone  present. 

Ophthalmoscopic  Appeab&kces.  —  On  ophthalmoscopic  ezamination, 
the  nonnal  retina,  apart  from  Its  blood-vesaels,  is  practicallj  iovislble,  as 
it  does  not  manifestlj  interfere  with  the  pass^e  of  light  to  and  from  the 
chorio-capilkrie.  It  is  DOt  qv,Ue  transparent,  howeTer,  and  we  can  UBually^ 
detect  the  presence  of  tbe  retinal  pigment  aa  a  ver;  fine,  dark  atippling, 
visible  on  the  red  fundus  when  the  pigment  ia  very  weU  developed. 
In  personB  of  dark  comp1exion,  and  particularly  in  dark  racee,  the  red 
fundus  reflex  is  very  decidedlj  obscured ;  while  this  refiex  is  particularly 
bright  in  light-compIexioned  people,  on  account  of  the  small  asiount  of 
pigment  present.  About  two  disc-diameters  to  tbe  temporal  side  of  the 
diBc,  the  "  yellow  spot "  region  is  recognisable  by  its  darker  sbade  of  red, 
destitute  of  visible  blood-vessels ;  near  the  centre  of  this  area  is  a  small 
brighter  spot,  marking  the  position  of  the  fovea  centratis.  The  retinal 
blood-vessele  should  be  earefully  studied  in  normal  eyes,  particularly  in 
joung  people.  "Vfe  should  note  the  relative  colour  and  size,  and  the  cbar- 
acter  of  tbe  central  light-Btreak  in  the  arteries  and  veins.  It  will  be 
observed  that  both  eets  of  veBsels  usually  branch  dicbotomouBly. 

DiSEASES  OF  TBE  RETiMA  can  oa\j  be  detected  by  ophthalmoscopic 
examination.  Aa  already  mentioned,  tbe  retina,  with  the  exception  of  ita 
blood-vessels  and  its  pigment-epithelium,  ia  almoat  quite  transparent,  and 
is  tberefore  practically  invisible  ophthalmoBcopically.  Its  diseaaed  con- 
ditions  are  recognised,  acGordingly,  by  changes  in  its  blood-ressels  or  in 
its  pigment-epithelium,  or  by  a  loss  of  its  normal  tra'nspaTerwy.  The  losa  of 
tran8parency  may  be  general  or  localieed,  8barply  limited  or  diStise,  and 
such  opacitiee  maj  vary  greatly  in  sbape,  size,  and  colour;  we  niay 
mention  as  ezamples,  retinal  cedema,  bKmorrhagea,  and  inflammatory 
eKudations. 

Changes  in  Betinal  Blood-tessels.  —  Bisturbances  in  the  retinal 
circulation  may  be  8bown  by  changes  in  the  size  and  course  of  tbe  vessels, 
in  the  appearance  of  their  walls,  and  by  a  viaible  pulsation.  In  estimating 
tbe  size  of  the  retinal  Tessels  we  regard  chiefly  the  larger  branches  on  and 
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near  the  optic  disc,  comparing  them  with  our  mental  impreasioo  of  thoae  Id 
an  aver^e  normal  aye.  The  departure  from  oormal  may  applj  to  ali  the 
vessela,  or  to  the  arteriea  or  vems  alone ;  or  it  may  011I7  be  omerved  io  one 
or  two  branches ;  or  agaiu,  the  same  veseel  inay  Bhow  ao  irregularit^  in 
its  calibre  at  different  pointa.  On  making  obaervations  on  the  relative 
size  of  the  arteries  and  veine,  it  is  to  be  remembered  that  the  normal  arterj 
bas  a  di&meter  of  about  two-thirds  that  of  the  cotresponding  veia.  B7  the 
direct  method  of  observation  the  veeeelB  will  appear  lareer  in  the  myopic 
and  Bomewbat  amaller  in  the  bypermetropic  eye,  while  by  the  indirect  method 
an  oppoaite  effect  will  be  produced.  An  erroneoua  eetimation  of  oize  maj 
also  be  cauaed  b;  failing  to  note  an  abnormal  rate  of  subdivision — the 
earlier  the  branching  occurs  the  emaller  the  individual  veseels  will  be  at  a 
given  diatanee  from  the  centre  of  the  disc. 

(1)  A  gmtral  enlargement  of  the  retinal  vsaselB,  «ith  an  unasaaUy  dark  blood- 
column,  ia  present  in  congenital  defecto  of  the  heart  wltb  cjranosis.  The  retinal 
vessela  are  also  found  Bomewhat  diatended  in  extreme  caaea  of  OraTea*  diseaML 
A  general  ndvction  in  the  aize  of  the  vessela  is  occa9ionally  j>reeent  in  marked 
ansemia  and  in  renal  diaeasa ;  it  is  particularlr  conspicuoua  m  caaea  of  chronic 
retinal  atrophjr. 

(!)  The  arteriti  alone  may  be  arrtall  in  coses  of  optic  neuritis  (I&te  atages),  of 
embolism,  arterial  IhrombosiB,  and  of  qaiiiiDe  poiaonmg ;  occasionallf  also  in 
general  aniemia  (e.g.  after  great  htemorrhage),  where  the  veina  appear  normal,  or 
even  large  from  heing  flattened,  owing  to  their  reduced  intravoscular  tension. 
Bareljr,  the  arteriea  are  temporanl^  reduced  in  size  from  apaam  of  their  walia. 

(3)  In  vmou*  dUUntum  tbese  vessela  are  large,  rounded,  abnormallr  dark,  and 
tortuoua.  Tfaia  condition  may  be  dependent  on  local  or  general  interference  with 
the  venous  blood-flov.  When  the  caiiae  is  local  the  distension  is  sometimes  verv 
great,  and  hesmorrhages  are  cominon.  Among  local  cauaes  ma^  be  mentionea 
optic  neuritia,  venoua  thromboaia,  and  preaaure  exertod  b^  a  diseased  overlfing 
retinal  arterj,  ob  the  moat  common.  The  retinal  veins  may  be  distended  os  part 
of  &  general  venoua  congestion  in  the  heod,  from  pressure  on  the  great  veina  of 
the  neck.  Again,  the  retinal  congestion  may  be  part  of  a  general  venoua  diaten- 
aion,  either  temporarily,  as  from  coughing  or  atraining  at  atool  ;  or  continuoualj, 
aa  in  mitral  diseaae  and  pulmonarj  emphjaemo. 

(4)  OccasionaJlj  we  find  irregularitj  m  the  siie  of  both  arteriea  and  veina  in 
different  parts  of  their  course  over  the  retina.  For  eiample,  an  arterial  branch 
of  normal  size  near  the  disc  ma^  soon  quickly  dwind]e  without  havinggiven  off 
auf  branch  meanwhile ;  on  tracing  it  farther  out,  this  veBsel,  or  one  ofita  anb- 
divisions,  again  avrells  out  to  it«  normal  calibre,  or  even  larger.  In  the  same 
funduB  the  veina  will  uauall^  also  eichibit  marked  irre^ularities  in  size  wherfl 
crosaed  over  bv  arteriea,  an  interruption  aeemingl;  takuig  plače  at  thia  point, 
and  the  vein  being  diatended  on  the  peripheral  aide  of  the  croasing.  In  theae 
caaea  there  is  h^aline  degeneration  with  enlargement  of  the  outer  and  middie 
arterial  coata,  and  the  preaaure  thua  produced  on  the  underlfing  thia-wal!ed 
vein  interferea  vith  ita  blood-flow.  The  appearanoea  deacribed  are  uauall^  associ- 
ated  with  granular  kidnef  (see  later). 

/Ticrfated  fortutmtt/  is  more  common  in  the  veina  than  in  the  arteries  of  the 
retina.  Such  a  course  ia  alwBya  found  in  conpested  retinal  veins.  When  in  the 
plane  of  the  retina  the  eiaggerated  tortuositf  ia  eaailf  obeerved  ;  an  ontero- 
poaterior  curve  also  occura,  and  ia  recogoiaed  b;  the  vein  being  Uiere  darker 
than  elsevhere,  and  bj  a  local  abeence  of  the  central  light-streak. 

The  arteriea  are  uauallj  unduly  tortuoua  when  aflected  by  the  h^aline  d^ene- 
ration  mentioned  above. 

In  exceptional  cases,  normallf  aized  veaaela,  both  arteriea  and  reina,  Bhow  j^reat 
tortuoait}' ;  this  condition  haa  been  obeerved  in  oonnection  wiUi  a  liabibt;  to 
aevere  headachea  in  aome  hypermetropic  persona. 

Ckangea  in  the  vaaevlar  walla  are  often  recognisable  with  the 
ophthalmoecope : — 

(1)  A  comparativelj  common  form  preaents  the  appearance  of  diatinct 
muTow  white  lices  bounding  eacb  side  of  the  red  blood  column.  It  ia 
more  fTequeDt  in  the  arteries  than  in  the  veins,  and  is  then  due  to  thicken- 
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iDg  of  the  adventitia,  or  to  a  depoeit  of  vrhite  cells  aroucd  the  vesseL  The 
perivascular  l^mph  Bpace  of  the  reins  maj  be  tbe  seat  of  a  similar  deposit. 
Thia  vascular  cbange  often  follow8  inflammation  of  the  retina,  as,  for 
«xample,  in  the  form  accompanjing  papillitiB,  and  is  best  seen  on  the 
laiger  vesselB  at  and  near  the  disc  But  the  Bame  appearanca  maj  occur 
independentlj  of  an;  inflammation.  Occasionallj  tbe  entire  breadtb  of 
the  arterj  looks  white,  or  there  maj  be  merelj  a  narrow  red  line  in  the 
centre ;  jet  in  such  a  čase  there  ie  no  necessarj  losa  of  vision,  since  the 
lumen  of  the  vessel  maj  not  be  involved. 

(2)  In  some  casee  the  arteries  have  a  much  brighter  reflex  than  usual, 
witb  a  brilliant  central  light-streak.  This  appearance  is  usuallj  accom- 
paoied  bj  the  other  phenomena  mentioned  as  characteristic  of  hjaline 
degeneration. 

(3)  Aneurjsma  maj  oecur  either  on  tbe  larger  brancbes  of  the  central 
arterj,  or  on  the  smaller  twige  and  capillarieB  of  tbe  retina.  The  latter  are 
of  clinical  importance  from  their  baving  been  found  aseociated  mtb  a 
simikr  condition  of  tbe  small  vessels  in  tbe  brain. 

Visible  pulsation  in  one  or  more  of  the  large  veina  on  the  diac  is  not 
uncommoD  in  normal  ejes ;  it  is  best  seen  juat  at  the  edge  of  the  pbjsiologi- 
cal  pit.  It  also  occurs,  patbologicallj,  from  the  same  causes  tbat  produce 
arterial  pvisation.  Tbis  latter  is  never  normallj  present,  but  occurs  in 
aoTtic  regurgitntion,  and  in  increased  intraocular  tension,  wbetber  from 
disease,  or  mechanicallj  produced,  as  bj  finger-pressure  from  without.  It 
bas  also  been  obeerved  in  acute  an^mia  from  profuse  hEemorrhage.  Arterial 
pulsation  is  uauallj  visible  onlj  in  the  large  vessels  on  tbe  disc,  but  in 
aortic  casee  it  maj  sometimee  be  tmced  peripherallj  in  branchea  of  com- 
parativelj  emall  Bize. 

A  peculiar  form  of  visible  circulation  in  botb  arteries  and  veins  is  seen 
not  infrequently  in  recent  embolism  of  the  arteria  centralis  (see  later). 

Abnormalitiks  in  thk  Pigment  of  the  Ebtina. — A  congenital  deficiencj 
of  this  pigment  is  general  over  the  entire  fuodus,  and  is  familiar  to  us  in 
partial  or  complete  albinlsm.  Pathological  cbanges  also  frequentlj  take 
plače  in  this  lajer.  Over  a  greater  or  lesa  fundus  area  tbe  pigment  maj  be 
removed  from  ite  normal  situation,  and  we  thereupon  get  an  unusual  rellex, 
differing  in  character  accordiog  to  the  degree  in  which  the  choroidal  tissues 
have  partioipated  in  the  pathological  cbange.  Pigment  so  disturbed  maj 
be  visible  as  a  diffuse,  coarse  peppering  over  the  red  fundus-reflex,  or  it  maj 
be  oollected  in  larger  masses  of  various  fonus  over  the  denuded  area,  or 

X'n  aggr^ated  in  the  form  of  a  fairlj  regular  ring  surrounding  the 
;ted  patch.  Such  pigmentarj  cbangea  are  usuallj  rightlj  considered 
along  with  their  aesociated  choroidal  diseaseB,  but  one  particular  form 
(retinitis  pigmentosa)  will  receive  our  attention  in  tbis  artiole  when  we 
come  to  consider  atrophic  changes  in  tbe  retina. 

Occasionallj,  In  persons  bejond  middle  life,  we  see  numerous  round, 
jeUowi8h-white,  translucent  spots  of  small  size,  bordered  with  pigment. 
Thej  maj  be  found  in  anj  part  of  tbe  fundus,  but  are  particularlj  common 
in  the  macular  region  and  in  the  extreme  peripherj.  Thej  are  due  to  the 
presence  of  small  coUoid  bodies  projecting  into  the  retina,  probablj  derived 
from  the  cella  of  the  pigment-epithelium,  and  aesociated  witb  au  altered 
nutrition  of  this  lajer.  When  near  the  fovea  thej  cause  some  disturbance 
of  Vision,  but  are  not  othenrise  of  cUnical  importance. 

Apait  from  circulatorj  and  pigmentarj  changes,  we  maj  recognise 
retinal  afTections  bj  an  interference  with  the  normal  transparencj  of  the 
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retiao.  Thus  we  ma^  have  diffuse  haze  &om  cedema,  red  patohea  &oin 
bsemorrbages,  black  deposita  of  pigment,  or  opaque  white  areae  from  exuda- 
tion  or  from  fatt;  changea  Again,  the  retina  maj  be  vietblj  raised  from 
its  normal  posltion  in  tbe  fundus  as  the  reault  of  an  exudatioD  or  solid 
growth. 

H£MORRHAGBS  may  occur  in  the  retina  at  any  part  of  the  fundus,  and 
are  readily  recognised,  wbeu  recent,  ftom  their  bright  red  oolour.  Tbere 
may  be  only  one,  or  they  may  be  practioallj  countless ;  and  they  may  vary 
in  size  from  a  just  visible  spot  or  Btreak  to  a  patch  mucb  larger  than  the 
optic  disc.  Tbey  are  moat  common  near  tbe  laige  Tessels  in  the  nerve-fibre 
layer,  and  then  bave  a  striated  or  flame-Bhaped  appearance  from  the 
eztravasated  blood  baving  passed  between  and  run  along  the  nerve-fibre 
bundlea  Sometimes  they  occur  from  tbe  fine  vessels  in  tbe  inner  nuciear 
layer,  and  are  then  usually  small  and  rounded  in  form.  OcoasionaUy  a  very 
large,  8harply-detined  bfemorrb^e  ie  found  covering  the  macula ;  in  tbis 
čase  the  extravaBation  is  more  or  lesa  rounded,  Bomedmes  with  a  fiat  upper 
edge,  and  iB  Bituated  between  tbe  hyaloid  and  intemal  limiting  membranes. 
A  large  hiemorrhage  often  burata  tbrougb  tbe  hyaloid  membrane  into  tbe 
vitreoua,  or  Bometimes  pasBea  backwards  and  causes  detacbment  of  the 
retina.  Hsmorrbages  interfere  with  eight  according  to  their  size  and 
position ;  those  mentioned  aa  occurnng  at  the  macula  necessarilj  cause  loss 
of  central  visitm,  thougb  in  tbis  čase  the  prognosis  is  good.  Very  commonly 
tbeir  presence  is  of  leaB  visual  importance,  in  so  far  as  aight  has  been 
akeady  impaired  by  tbe  dieease  of  tbe  optic  nerve  or  retina,  of  whicb  tbe 
bffimorrhages  are  merely  a  result.  Absorptlon  takes  plače  gradually,  ils 
rapidity  being  greatest  in  hsemorrbagea  of  small  size  and  in  tbose  un- 
associated  with  diseaae  of  the  blood-Tesaels.  Tbere  is  often  no  trace 
ultimately  left,  or  tbere  may  be  a  dark  pigmentation  or  brilliant  yellowish- 
white  Bpots  marking  tbeir  former  position. 

Causes. — Hsemorrbagea  may  be  part  of  an  inflammation  of  tbe  retina  or 
optic  nerve,  or  tbey  may  be  dependent  direetly  on  general  conditions,  or  on 
retinal  disease  Gonsequent  on  general  conditions.  Tbe  estravasation  may 
be  due  to  rupture  of  vessels  or  to  diapedesis  from  a  veio.  Tbe  following 
statement  will  aerve  to  8bow  the  possible  manuer  of  tbeir  occurrence : — 

A.  Rupture  o/vesseh  from — 

(1)  Iturreated  infravaicular  prešture,  local  or  generaL  (a)  Loeal,  e^.,  from 
contusioa  of  the  eveball,  or  from  great  veuouB  distension,  aa  in  venous  Ihrombosia 
or  other  manner  ot  intarference  with  venous  retum.  (6)  Gtneral,  aa  from  cough, 
or  other  violent  effort,  aod  perhaps  from  high  art«rial  tcusion,  with  or  witbout 
hjpertrophv  of  the  left  ventricle. 

(1)  Svdaen  diminution  of  tke  vitreotu  mppot-t,  &a  in  wound  of  the  globe. 

(3)  Weatneu  o/a  df^enefated  vatcular  mul,  os  in  sclerosis  &nd  miljarjr  aneurysm9 
of  the  retinal  vessels,  sometimes  in  embolism  or  thrombosis  of  tbe  small  arteries. 
Such  vascuUr  chaages  are  usiiall^  concomitanto  of  some  general  afleclion,  such  as 
cardiac  or  renal  disease,  or  diabetes. 

B.  Diapedeat  maf  be  the  result  of — 

(1)  Incrtated  Intravenous  Preuure. — This  is  not  alwayB  a  direct  efiect ;  indeed, 
the  retinal  veins.  on  account  of  their  capacitf  for  becoiuing  dilated  and  stretched, 
mAj  resist  for  a  long  time.  But  this  disturhance  and  sloning  of  venous  flow  leads 
to  an  oedema  of  the  corresponding  retinal  area ;  and  as  the  walls  of  the  vessels  in 
this  area  su&er  in  consequence  (aloug  with  the  other  retinal  tissues),  tbey  nndergo 
degenerative  chsjiges,  I(»ding  tinaUy  to  diminished  resistance  to  the  passage  of 
tbe  red  blood-cells  through  them.  Hiemorrhagea  occurring  in  this  way  often 
remain  near  the  vein  from  which  the  blood  haa  escaped,  but  not  invariably  so. 
Not  )Dfrequentlf ,  when  the  veins  are  engorged  and  the  retina  (cdematous,  one  or 
more  htemorrhages  are  seen  lying  aloneside  the  corresponding  artory.  This 
position,  bowever,  is  no  evidence  ot  the  blood  being  artenal  in  origin  ;  it  is  more 
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probable  that  it  paases  f  ram  the  vein  slowly  along  betweeD  the  nerve-fibres,  vhere 
there  te  least  resistAnce,  antil  it  meets  the  obstruction  caused  b;  the  body  of  tbe 
e-Hery,  and  tlien  apreade  aloDg  its  side. 

{2)  An  AlUred  Condition  o/  the  Blovd.—Hbta  is  possibljr  the  operative  caose,  in 

£art  at  leost,  of  the  hKniorrhagea  found  in  caees  of  diabetes,  severa  atuemia, 
ucocytbiBtnia,  ague,  purpura,  bcutvj,  and  pTnmia. 

Bdtinal  hfemorrhageB,  with  tendenc;  to  recurrence,  are  ocoasionallj  met 
with  in  young  people,  particulurl;  men,  vithout  &aj  obvious  cauee.  These 
hfemorrhages  may  be  small  and  peripheral,  and  of  small  conBequence ;  in 
other  caaes,  or  later  in  the  same  mdividuals,  the;  are  hrger  in  size,  often 
bursting  through  into  the  vitreous,  and  not  seldom  foUowed  hy  detached 
letina  and  loes  of  sigbt. 

The  treatment  of  retinal  hfemorrbf^  most  necessarilj  vary  with  the 
general  and  local  statee  with  whiGh  it  is  associated  or  on  which  it  depends. 
In  recent  caaes  of  large  heemorrhage  into  the  vitreous  ioed  compresses  may 
be  applied  over  the  ejehdB. 

Inflahhatiok  of  thk  bbtina.  is  usuall;  tbe  result  of  some  general 
dlBease,  and  the  clasBification  of  its  forma  commonlj  adopted  is  clinioal 
rather  than  patbologicaL  When  an  inSammation  comrnences  in  the 
retina,  the  papiUa  is  generali;  eecondaril;  involved ;  and,  again,  retinitie, 
maiul;  of  tbe  inner  Ujers,  is  not  )nfreqiient  in  casee  of  papillitis. 

The  principal  ophtbalmoscopic  evidences  of  retinitis  are — losa  of  retinal 
transparenc;,  dilatation  of  the  veins,  and  a  tendenc;  to  the  occurrence  of 
hsemorrbagea  and  wbite  patcbee.  Sometimes  there  are  numerous  opacities 
in  tha  vitreoua.  Anatomicall;,  we  find  serous  inGltration  of  the  retina, 
inflammatoi;  exudations,  hiemorrhages  in  the  inner  or  middle  la;er8,  fatt; 
degenerations,  8welliDg  of  the  MUllerian  fibres,  and  h;pertroph;  and 
sclerosis  of  nerve-fibrea. 

The  impairment  of  vision,  botb  temporar;  and  permanent,  variee  mucb 
in  different  casea.  Tbe  treatment  must  be  r^ulated  mainl;  b;  tbe  general 
condition  of  the  patlent.  Complete  reat  of  the  e;e8  must  [he  enjoined, 
along  with  the  use  of  dark,  neutral  tint  glasses.  Counter-irritants  to  the 
temple  are  occasionall;  beneficial. 

H£HORRHAGic  RETINITIS  is  serriceable  as  a  clinical  term  in  cases  wbere 
we  have  numerous  hfemorrbages  along  with  evidence  of  retinal  inflamma- 
tioD.  It  usuall;  affeots  one  e;e  oni;,  and  is  seldom  found  before  middle 
life  is  passed.  The  hcemorrhages  are  generali;  small  and  numerous,  chiefl; 
in  the  inner  la;ers  of  the  retina ;  the;  are  sometimes  widel;  distribut^ 
over  the  fnndtia,  at  other  times  confined  to  the  diatribution  of  one  retinal 
vein.  The  papilla  is  h;perEemic,  with  blurred  margins.  There  is  difTuse 
opacit;  of  the  retina  from  cedema,  which  ma;  be  general  or  localised.  Ali 
the  veins  ma;  be  ver;  greatl;  distended,  or  there  ma;  be  a  leas  degree  of 
fulnesB  in  oni;  one  large  branch.  We  iiequeDtl;  find  a  few  circumscribed 
white  spots,  and  occasionall;  these  assume  the  steUate  distribution  at  the 
macula  tbat  is  so  common  in  renal  retinitis. 

Causes. — There  are  two  types  of  this  aSection  indicated  in  the  above 
description,  eaeh  probabl;  vdth  a  distiuct  mode  of  occurrence. 

(a)  When  the  veins  are  ver;  greatl;  distended,  while  the  arteries  appear 
normal,  tbe  operative  cause  is  poesibl;  a  venoue  thrombosis.  Tbis  ma; 
affect  tbe  vena  centralis  or  one  of  its  branches ;  in  the  latter  čase  the 
venous  engorgement,  oedema,  etc.,  are  limited  to  the  drainage  area  of  the 
affected  vesseL  The  reason  for  the  occurrence  of  the  thrombosis  is  generali; 
obsoure ;  there  is  usuall;,  probabl;,  a  surrounding  inflammation,  implicating 
the  vein  secondaril;. 
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(b)  The  veins  are  not  much  distended,  and  look  normal  generally  on  the 
disc  iteelF. 

The  point  of  obstructioc  in  the  venous  finw  in  Buch  a  čase  is  usually  opbth^mo- 
scopicalV  visible  in  one  or  more  branches,  and  is  tben  evidentl;  due  to  the 
pressure  exerted  by  an  overlving  retinal  arter]'.  The  arteries  present  the  appear- 
ances  described  above  as  characteristic  of  hjaline  degenemtion,  the  secondar; 
and  t«rtiary  branches  of  the  arteria  centralis  being  particularty  bright  and 
"silver-wire"  looking.  Not  infrequBntl7  we  can,  by  tracm^;  the  obstructed  vein 
towards  the  peripherv,  observe  cedema  and  hsEmorrhagea  Id  its  area.  The  macuU 
is  sometimea  involved  in  the  cedema ;  we  then  uauallj  find  a  few  white  spots  in 
this  eituation,  and  occasionallf  these  are  arranged  m  rafs  diverging  from  the 
fovea  (macular  steSUte  figure) ;  while  esceptionall;  the  extreroe  peripner;  of  the 
macuUr  ueighboiirhood  is  surrounded  by  a  cirde  of  wbite,  irregular  in  breadth 
(circinate  retinitia). 

The  cedema.  hemorrhages,  white  spots,  etc,  are  secondarj  to  the  venous 
obatruction,  which  again  is  dependent  on  the  arterial  diseose.  This  latter  is,  in 
the  great  majorit^  of  cases,  if  not  alwajB,  only  part  of  a  videljr-diffused  arterial 
degeneratiott,  which  tends  particularly  to  aCTect  the  minute  arteries  of  ttie  retina, 
pia  mater,  and  kidnej.  Patients  with  tlijs  retinal  conditlos  are  very  often  goutv, 
and  they  frequent]y  give  a  histotr  of  having  sufiered  from  severe  migraine.  In 
ali  such  cases  the  urine  sbould  be  examined  carefullj  and  repeatediy  for  the 
presence  of  albumin ;  the  particular  form  of  renal  disease  associated  with  this 
oondition  is  the  granular  kidaey. 

The  local  prognosis  is  unfavourable,  though  sight  sometimea  improves  for  a 
time.  The  general  prognosis  is  also  grave,  in  as  far  as  there  is  a  marlced  liability 
to  the  occurrence  of  cerebral  thromboaia  or  hiemorrbage. 

ALBIIMII40KIC  HETINITIS  is  a  term  long  in  general  um,  to  indicate  a 
deGnite  ophthalmoscopic  picture  of  gieat  cUnical  significanoe.  It  is 
cbaracteriBed  partieularly  hj  the  presence  of  numerous  sofl-Iooking,  light- 
coloured  patches,  and  of  small,  opaque,  sharplj-cut,  verj  wbite  dota  or  atrise 
at  the  macula.  The  affection  of  the  papiUa  variee  between  a  mere  sligbt 
congestion  and  a  decided  engorgement ;  in  the  latter  čase  the  veins  are 
distended,  and  there  is  a  marked  tendeocj  to  htemorrhf^es,  vhich  occur 
mainlj  in  the  nerve-fibre  lajer.  The  soft-edged  light  patches  occur 
comparativelj  early,  and  are  found  mainly  in  the  neigbbourhood  of  the 
papiUa ;  they  are  of  rather  large  eize,  and  uBually  lie  behind  the  retinal 
veBselfl,  but  sometimes  in  front  of  them.  The  white  punctate  epots  appeai 
later,  and  are  arranged  in  the  form  of  a  fan  or  star,  the  linee  radiating  from 
the  fovea  centrali«.     Both  eye8  are  nearly  alway8  affected. 

Cataei. — This  fomi  of  retinitis  is  most  commonly  as8ociat«d  with  chronlc 
disease  of  the  kidiiey,  especially  the  contracting  granular  form.  It  is  also  some- 
times met  with  in  acute  nephritis  after  scarlatina,  and  is  often  present  ia  the 
albuminuria  of  pregnane^.  It  must  be  remembered,  however,  tbat  we  may  have 
a  papillitis  or  papillo-retinitis,  very  like  th&t  from  intracranial  aflectiouB,  in  renal 
disease,  without  the  typical  appearance  above  described.  On  the  other  hand, 
retinitis  of  tlie  albuminuric  type,  with  steltate  macular  figure,  et«.,  occurs  exoep- 
tionaUy  in  connection  with  intracranial  aSectiona,  diabetes,  or  antemia,  vithout 
there  being  evidence  or  other  auspicion  of  renal  diaease.  The  most  valuable  factor 
in  the  ophthalmoscopic  diagnosis  in  ali  doubtful  cases  is  the  condition  of  the 
retinal  arteries ;  if  ttiese  have  uudergone  hyaline  degeneration,  renal  disease  is 
almost  certain1y  present.  This  arterial  change  is,  we  believe,  always  present  in 
the  retinitis  found  along  with  the  albuminuria  of  pregnaricy,  indicating  tiiat 
such  patients  are,  in  fact,  tlie  subjects  of  chronic  renal  disease,  and  that  pregnaiicy 
has  had  a  prejudicial  efiect  on  the  malady. 

Pragnogi*.-^a)  Local, — If  improvement  takes  ptace  in  the  general  condition 
or  renal  affection,  the  retinal  changes  may  subslde,  but  the  changes  at  the  macula 
persist  for  a  long  time  even  in  the  moitt  favourable  cases,  f.g.  thoae  occurring  after 
scarlatina  and  during  pregnancy.  In  the  last-mentioned  group  the  prognosis  is 
relatively  more  favourable  if  the  retinitis  hos  not  occurred  during  any  previous 
pregikancy,  and  if  it  occurs  during  the  later  montbs.     Inductiou  of  premature 
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Ubour  is  often  advisable— always  if  the  retinal  coDdition  u  grare  or  getting 
npidlf  wors». 

(6)  The  prognoaia  as  ragards  life  is  unfavourable  in  caaes  of  albuminnric 
retinitis  in  chronic  renal  disease,  except  where  pregDanCf  bas  been  the  detennin- 
ing  factor,  the  subjects  of  it  often  djing  within  a  year  after  tbe  vision  ha«  become 
thus  afiected. 

Stphilttic  Retinitis. — Thia  is  usuaU7  an  inflamniatioa  of  a  chionic 
diffose  type,  without  groas  ophthalmogcopic  changes.  The  retlna  becomes 
h&zy  and  grey,  eapecially  near  the  papilla,  at  the  macula,  and  aloBg  the 
lai^r  Teaaek.  The  large  veloB  are  somevrhat  distended,  and  the  outline 
of  the  papilla  is  blurred.  Wbite  patebes  and  h^morrhageB  are  rare.  The 
TitreouB  often  8how8  fine  dust-like  opacities  close  ib  front  of  the  retina. 
OccasionaUy,  on  the  inner  surface  of  the  retina,  one  or  more  white  bands 
of  exudation  are  formed,  which  afterwards  are  organised  into  connective 
tiBSue,  and  maj  ultimatel;  occasioo  detachment  of  the  retina.  Choroiditia 
is  often  an  accompaniment.  The  retinal  afTection  uauaUy  oomes  on  late  in 
the  secondarf  stage,  often  about  the  end  of  the  first  year,  and  is  relativel7 
more  oommon  in  persons  who  have  acqiiired  8yphili8  rather  late  in  life ;  it 
18  alfio  met  with,  however,  in  young  childr«n  who  bave  inherited  the 
disease.  It  may  occur  in  both  ejes,  or  in  one  eye  only.  Later,  the  retina 
often  6hows  atrophic  changes,  witb  pigmentatlon. 

Courte. — There  i8  early  visual  fMlure,  often  with  night-bliDdnesB,  and 
sometimes  micropsia.  The  retinitis  lasts  for  monthe,  with  a  tendeDcy  to 
occasional  temporary  improvement ;  the  ultimate  result  is  aBiially  favour- 
able  if  proper  treatment  ia  pursned.  WheD  atiopby  and  pigmentatlon 
result  there  is  much  permanent  loes  of  rision. 

Treatment. — It  ia  impoesible  to  inaist  too  Btrongly  on  the  neceHBity  of 
early  mercurial  treatment,  preferabl^  by  inunction.  The  locai  treatment 
of  retinitis  hae  already  been  described. 

Leucoctth£HIC  Retinitis. — Betinal  changes  not  in&equently  ocour  in 
the  splenic  form  of  iencocytluemia,  and  are  then  always  present  in  both  eyes, 
though  often  in  an  unequal  degree.  In  a  typical  čase  of  this  affection  there 
are  retinal  haemorrhages  of  peculiar  character,  appeaiing  as  white  patchea 
surrounded  by  a  red  border ;  these  are  found  particularly  at  the  limits  of  tbe 
retinal  circuJation,  viz.  at  the  macula  and  at  tbe  peripbery  of  the  fundu& 
There  are  also  ordinary  haemorrhages,  usuaUy  of  small  size,  and  widespread 
retinal  baze  with  blurring  of  tbe  diaa  The  general  funduB-refiez  is  of  an 
orange-yeUow  colour ;  the  retinal  arteries  are  hright  orange,  and  the  veins 
broad,  flattened,  and  of  a  light  carmine  tint 

DiABETic  Retinitis. — Retinitis  is  not  common  in  diabetes,  but  when  it 
occors  is  nearly  always  found  in  both  g^^s.  There  is  aeldom  haze  of  the 
retina  or  change  in  the  papilla.  The  most  common  form  of  this  affection 
ehowB  at  flrst  simply  many  emall  retinal  hEemorrhi^es ;  but  in  some  oases 
we  have  later  rather  large,  flat-looking,  white,  opaque  spots  at  the  macula, 
with  sharp,  crenated  borfera  In  other  caaes  the  appearances  closelj  re- 
semble  those  found  in  renal  disease,  bat  in  tbeae  cases  the  arteries  show 
hyaline  degeneration  with  pressure  on  tbe  veins,  and  granular  kidney  ia 
probably  present  ia  addition. 

CSNTHAL  RETINITIS  FROH  KSFOStIRE  TO  DIBECT  SUNLIGHT  has  been 
occaaionally  met  witb  in  peraona  who  have  looked  at  an  echpse  of  the  Bun 
vithout  adequate  protection.  Immediately  after  the  ezposure  there  is  some 
loss  of  central  vision,  in  the  form  of  a  central  scotoma.  In  Tery  severe  cases 
this  remains  permanent,  bnt  generali;  Improvement  Blowly  takes  plače. 
Opbthalmoscopically  the  macula  is  found  to  be  more  darkly  pigmented  than 
VOL.  X  2 
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UBoal,  with  some  large  granular  deposits  near  the  fovea,  which  latter  is 
visible  as  a  grejish  yellow  spot.  la  eevere  cases  wilh  penuanent  Bcotoma 
there  is  probublj  some  destruction  of  the  outer  segments  of  the  conee,  as  vreli 
as  cbaoge  ia  the  pigment  epithelium. 

The  treatment  should  conaist  maiiil;  in  tbe  lue  of  dark  glasBea.  Leeches 
or  couDter-irritants  applied  to  the  temple  have  been  recommended. 

Central  Retinal  Change  im  Infants. — Mention  must  be  made  of 
this  rare  afTecliou,  which  has  importaot  clinicat  and  pathological  relationB. 
About  the  age  of  three  or  four  months  tbe  child  ia  noticed  to  Se  listleaa,  with 
weakne8B  of  the  muscles  and  apparentij  imperfect  sight.  The  ophthalnio- 
acope  8how8  a  dense  grej,  alightly  raised  opacity  occupjing  the  macular 
regiOD,  ia  the  centre  of  wbich  is  a  bright  red  spot — a  condition  like  that 
found  in  emboliam  of  the  central  arterj.  Tbe  disc  may  even  now  be  pale, 
and  becomes  progre8aiveIy  more  atrophic.  Soon  the  ohild  becomes  quito 
blind,  with  pupils  inactive  to  light ;  there  is  an  apathetic  atate  and  partial 
muBcular  paraljsis ;  finallj,  nourisbment  fails  and  death  takes  plače  about 
the  age  of  two  years.  The  ophthalmoscopic  changes  are  always  present  in 
both  eyeB.  The  disease  sometimes  afTects  several  members  of  a  family. 
Fathologically,  atrophic  cbanges  bare  been  found  in  the  nenronea  of  the 
cerebral  cortex,  and  preaumabTj  similar  cbangea  occur  in  tbose  of  the  retina. 
No  ti^tttment  is  of  any  avail. 

Central  Eetinal  Affection  fkom  Toxic  Ihfldenck. — The  particular 
form  of  viaual  failurc  known  aa  toadc  amblj/opia  has  generaUy  been  con- 
sidered  under  the  diseases  of  the  optic  nerve,  as  the  recogniaed  cbanges  in 
the  fibres  seemed  to  indicate  that  the  affection  waa  a  varietj  of  retro-ocular 
neuritia.  Becent  knowledge  regardlng  the  couatitution  of  the  neurone  has 
lendered  nece8aary  a  reconeideration  of  the  hitherto  accepted  pathological 
natiire  of  this  particular  alfection  of  tbe  nerve  iibrea,  and  there  ia  good 
reaaon  to  believe  that  tbe  lai^e  macular  gangUon  cella  in  tbe  retina  first 
auSer  under  certain  toxic  influences,  and  that  the  implication  of  their  axont 
or  nerve  fibres  ia  in  reality  secondar;.  There  is  no  certain  knowledge  as  to 
the  exact  manner  in  wbich  the  ganglion  cells  are  tbus  afiected — whetber  it 
be  a  direct  poisonoua  influence  communicated  to  them  through  the  ciroula- 
tion,  or  whether  the  nutrient  arteriea  are  themaelves  firet  damaged  by  tbe 
poifion  conveyed  in  the  blood. 


Tobacco  is  hy  far  the  most  common  toxic  ageot  in  this  disease,  and  the  subjects 
are  nearly  ali  inales  at  or  beyond  niiddle  life.  As  a.  rule.  these  ^rsons  have  used 
Btrong,  coarse  tobacco,  and  have  either  smoked  or  chewea  (Bometimee  both)  a  com- 
paratively  large  amouct.  In  a  conatderable  proportiou  of  the  cases  there  is  b 
nistory  of  recent  mental  shock  or  worry,  wbich  probably  predisposes  the 
nervous  sTStein  to  sufler,  but  whicb  also  frequentlf  iitduces  a  larger  conanmp- 
tion  of  the  drug.  Other  toxic  agents,  that  either  initiate  similar  effects, 
or  predtspose  the  nerve  celiš  to  suffer  from  tobacco.  are  lead,  alcohol.  and 
bisulphide  of  carbon.  Diabetes,  and  perhaps  also  granular  kidney,  have  a  similar 
influence.  , 

The  visual  failure  is  progi-essive,  occurs  in  both  eyeR,  and  is  most  niarked  in 
bright  lights.  On  examination,  the  defect  ia  in  the  central  part  of  the  visual  field. 
occupying  the  fixation  area  and  a  little  to  its  outer  side,  where  there  is  niarkea 
colour-blindness  for  green  and  red. 


... -.-  .  ■    --';■ ■■ —     f  moderate  BiiB  a.„ 

observed  at  the  luacula,  but  it  is  doulitful  now  far  these  aro  associuted  with  the 
toxvc  cbanges,  as  similar  dots  are  not  uucommon  ia  this  region  in  persons  with 
normal  vision.  In  a  very  considerable  number  of  cases — especial]y  tliose  occurring 
in  oldish  men  when  there  ia  a  delayed  recovery  of  vision  under  treatment— evidem^s 
of  hvaline  degenerations  of  the  retinal  arteries  is  olisertable. 

The  U-ealmenl  consists  principally  in  an  abBolut<;ly  strict  abstinence  from 
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tobacco  in  «very  form,  and  in  avotding  ftny  other  influence  that  in«y  be  fairl; 
judged  detrimentat.  Oood  food  and  fresh  air  are  important,  and  it  is  usual  to 
give  strychnine  in  small  doses.  Recoverv  of  aiaht  rarel;  commencea  for  several 
weeks,  but  tben  as  a  rde  proceeds  rapidlf  and  aatiafactorilf  (see  ako  "  Ajibly- 
OPIA,"  Tol.  L) 

Rktinitis  proufekans  Ib  a  term  applied  to  an  affection  ot  the  funduB, 
in  which  thick,  white  strands  of  ooimective  tisBue  cover  part  of  the  retina, 
encroaching  oa  the  vitreouB,  witb  vessels  of  iiew  fortnatioa  visible  orer  them. 
The  condition  is  probabij  alwa78  due  to  tbe  organisation  of  previouB  lai^ 
retinal  bEemorrhages. 

BETINITI3  PiGHENTOSA  deslgnates  a  diseaBO  in  wbich  a  certain  group  of 
8ymptoni8  and  a  definite  course  are  U8uaUy  fouad  in  aasociation  with  pig- 
mentai7  cbangee  in  Ihe  tetina.  The  term  bas  long  been  in  general  use,  aad  bas 
been  retained  here  oa  tbat  acoount ;  but  it  muat  not  be  understood  that  this 
affection  is  inflaminatorj,  and  we  wili  find  tbat  it  may  occur  vithout  the 
usual  pigmentary  ohanges.  The  change  is  properljr  a  chronic  progresBive 
Btropby  of  tbe  letioa ;  it  ma^  occur  either  as  a  primarr  diseaae,  or  Beoondary 
to  ohoroidal  infiammation,  and  is  generali;,  but  not  aJwajB,  asaociated  mth 
peculiar  depoeits  of  pigment  in  tbe  atrophied  tissue. 

Tlie  )>rimary  or  idiopathic  form  of  the  diseose  is  aj mmetrical  and  verj  Blowlf 
progressive,  uaua1ly  beginniag  in  early  life,  and  often  terminating  in  blindness 
aboat  the  ^e  of  tifty.  Night- blindness  is  tbe  earliest  and  most  characteristic 
sjmptora.  There  is  ueit  losa  of  visual  field,  geaerally  first  in  the  form  of  an 
annular  scotoma,  which  broadena  both  outvvards  and  inwarda  until  a  small  central 
field  alone  remains.  Central  viaion  maj  remain  good  for  a  long  time,  but 
gradnallv  deteriorates,  aud  opacities  forming  at  the  posterior  pole  of  the  lena 
stili  further  reduce  the  sight  The  aflection  is  oft«n  found  in  Beveml  merabers  of 
the  same  family,  and  sometimea  in  succeasiTe  generations.  Consanguiaitj  of 
parenta  is  occaaionallj  fouTid,  but  it  is  doubtf ul  if  tliia  is  the  direct  cause  even 
ID  these  casBS  ;  this  relationship  may  simply  tntensify  an  slreadj  existing  pre- 
disposition.    The  true  etiolog;  is  quit«  obscure. 

Ophthalmoacopic  examination  8how8,  nearly  alwayB,  much  pigment  in  tbe 
retina,  largely  in  ita  inner  lajers ;  here  black  maasee,  sbaped  somewhat  like  bone 
corpuscles,  lie  su[>erficially  to  the  level  of  the  retinal  blood-veBBelB.  This  pig- 
mentary  deposit  is  founa  cbieflj  in  a  bett  midway  between  the  centre  and 
peripbery  of  the  fundua,  and  there  is  slso  thinning  of  the  pigment  laver,  with 
prODably  atrophv  of  the  chorio-capillsria,  ^  that  the  deep  ohoroidal  vessels  become 
clearlf  visible.  No  constant  relation  esista  between  the  amount  of  pigment  and 
the  losB  of  sight ;  indeed,  as  haa  been  already  mentioned,  we  mav  have  the  usual 
symptoms  and  course  of  the  disease  without  the  presence  of  any  abnormal 
pigment  in  the  retina.  What  is  visually  of  more  importance  is  the  eztent  in 
wbich  the  circulation  of  the  retina  suffers,  and  this  varies  oonsiderably.  In  the 
worat  caaes  there  is  marked  diminution  in  the  size  of  the  retinal  vessels,  especiallj 
the  arteries,  which  may  be  reduced  to  mere  fine  threads ;  and  the  diso  aliowB  an 
opMue,  yenowiBh  red,  waxy  atrophy. 

Similar  changea  in  the  retina  and  optic  nerves  are  found,  not  infrequently, 
secondar^ to  ohoroidal  inflammation ;  in  auch  cases,  of  course,  we  have  tbe  atrophic 
changes  in  the  choroid  in  addition,  and  uaually  of  the  disseminated  type.  When 
the  retinal  changes  occur,  primarily  or  secondarily,  the  clinical  symptoms  are  the 

Pathological  eiamination  of  the  retina  shows  an  increase  of  the  connective 
tisaue  framework,  atrophy  of  the  nervous  elements,  and  thickening  of  the  wallE  of 
the  art«riea.  There  is  atrophy  and  disintegration  of  the  pigment  epithelium, 
and  the  retina  proper  is  infiltrated  with  aggregations  of  pigment  granulea,  thence 
derived.  These  travel  forwards  in  the  lyinph  channek  of  the  retina,  particularly 
those  surrounding  the  retinal  vessels,  and  collect  in  large  conspicuous  niassea 
at  the  vascular  branchings. 

In  a  vanety  of  the  anection  known  aa  retiniti$  punctala  albueetu  there  la  not 
only  absence  of  the  ttsual  pigmentatioa,  but  there  are  numeroue  small  white 
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spote  which  a,n  diatributed  fairi;  uniformi^  over  the  fundna,  nther  in  eicasa  at 
tne  pQripheiy. 

Treatment. — Galvanism  is,  we  believe,  the  odIj  form  of  treatmeot  of 
an^avail  in  retinitis  pigmentosa.  It  sometimes  oauBes  a  tnarked  temporai; 
improvement  both  in  field  and  in  central  acuitj.  If  it  prave  Bsrviceable  in 
a,nj  čase  it  should  be  peraevered  with  for  some  considerable  tirne,  and 
resorted  to  again  wheD  tbere  is  a  reDewed  visual  failure. 

Ehbolish  and  throhbosis  of  the  central  artert  may  be  con- 
eidered  together,  as  they  cauae  similar  eSecte  on  vision,  and  are  accom- 
panied  bj  identical  letinal  ohanges.  The  arteria  centralis  itaelf  ma;  be 
implioated,  or  one  of  ita  branchea,  and  tbe  obstruction  m&j  be  complete  or 
partiaL 

£mioliam  is  the  probable  cause  when  tbere  is  cardiac  disease,  especiall^ 
mitral,  or  atberoma  of  the  aorta.  It  ia  more  common  in  the  left  eja  than 
in  the  right.  When  Bright'B  disease  is  preseat,  and  particularlj  when  the 
retinal  arteriea  8how  hjaline  degeneration,  thrombosit  is  to  be  Buapected ; 
not  infrequentl7  temporaiy  attaoks  of  lose  of  vision  preoede  the  permanent 
one.  In  oomplete  obatruction  of  the  arter;,  from  either  cause,  the  leading 
simptom  is  sudden  blindnesa  of  the  aSecCed  ejre.  Tbere  is  aometimes  a 
temporarj  improvement  a  few  hours  later,  &om  the  establishment  of  au 
imperfect  coUateral  circulation  at  the  disc,  but  the  usual  final  reeult  ia 
ahsolute  blindness.  In  obstruction  of  a  branah  the  viaual  defeot  is 
generallj  partial  from  the  first,  the  final  result  likewise  being  losa  of  vision 
corresponcUng  to  the  diatribution  of  the  affected  branch. 

Ophthalmo»copie  jinpearonc«*.— Withiii  &  (ew  houra  of  the  occurrence  of  ob- 
struction the  retina  9nowa  a  difiuse  milkf  opiicity  from  ffidema,  best  nisrked  in 
the  macnia  and  the  nei^hbourhood  of  ths  disc  In  the  centre  of  the  opaoue 
macula  a  bri^ht  red  spot  indicates  the  poBition  of  the  fovea  centrali^  vhera  the 
normal  chono-capillaris  red  reflex  ahinea  throu^h  the  thin  retinsl  epithelial 
la^ers,  and  appears  eiceptionallf  red  by  contrast  vith  the  surrounding  doudinesa. 
line  disc  is  pale,  with  sott,  blurred  edges.  The  arteriea  are  much  narrowed,  &nd 
no  palsation  can  be  evoked  bf  pressure  on  the  globe. 

After  a  day  or  two  the  retinal  arteriea  become  broader  a^n  from  partial  re- 
fiUing,  and  the  blood  in  aome  cases  is  seen.  both  in  the  arteries  and  reins,  in  the 
form  of  short  detached  colatnna  separated  by  clear  intervala ;  theae  columns  move 
in  a  jerk;  fashion,  with  or  against  the  nonnal  direction  of  blood-flow.  This 
visible  circulation  seldom  losts  more  than  a  da;  or  ao.  Small  bEemorrhages  oftea 
oocur  near  the  disc 

Some  daya  later  the  normal  art«rial  pnlsation  on  finger  pressure  naa;  retum 
in  the  larger  branches,  and  the  retinal  oedema  slowlv  disappears,  but  the  nutritive 
supplj  of  the  retina  hoa  been  too  Ion«  interrupted  tor  any  restoration  of  function 
to  take  plače,  and  the  diso  graduatl^  becomes  secondarilj  atrophic. 

Where  a  branch  onif  is  aSected,  changes  similar  to  the  above  are  found 
confined  to  the  area  of  its  diatribution. 

Treatvunt  is  seldom  of  anj  avail  in  emboUsm,  and  then  aa\j  vithin  the 
first  few  hours.  Our  endeavours  must  be  to  hreak  up  and  diaplace  the 
arterial  plug;  and  massage  of  the  globe  has  in  a  few  instances  proved 
succeseful  in  effeoting  thie.  It  is  probablj  best  performed  \yj  alternate, 
prolonged,  moderatel;  firm  pressure  on  the  globe  and  sudden  removal  of 
this  pressure. 

Throhbosis  of  thr  central  vsin  has  been  alreadj  disoussed  when 
Bpeaking  of  hcemorrhagic  retinitis. 

Detacbhent  of  the  Retina. — In  this  condition  the  retina  proper  ia 
separated  from  the  pigment  epithelium,  and  the  interval  is  usuallj  occapied 
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b^  a  serous  fluid.  Tbe  retina  is  iioniially  verj  looaelr  attached,  except  at 
the  margia  of  the  disc,  and  at  the  ora  aeirata.  Fluid  once  present  bere 
readilj  gravitates  to  tbe  lower  pait  of  the  fundus,  wbere  detaotiments  of 
old  Btanding  are  moat  commonlj  found.  Ocoasionallv,  instead  of  serous 
Suid,  the  displacing  agent  is  an  estravasation  of  blood,  or  a  plastic  esada- 
tion  from  choroiditiB,  or  a  eoUd  choroidal  tumour  pusMng  the  retina 
forward,  or  a  subretinal  CTSticercus.  The  laat  meationed  is  very  rare 
ia  this  coiintr^.  Suhretinal  fluid  maj  be  effused,  primarUj/,  as  a  bsemor- 
rhage,  or  as  a  aerous  ezudation  in  connection  with  inflamination,  renal 
disease,  or  tumour  of  the  choroid.  The  oorninon  reasoB  of  detachment, 
how«ver,  is  some  alteration  in  the  vitreous^either  a  mere  diminution  of  its 
Bupport  to  the  retina,  or  contraction  of  connectiTe-tissue  formatione  witbiii 
it,  foTcibl;  dragging  and  Bometimes  tearing  the  retina  awaf  from  its  normal 
p(»itioti.  In  such  cases  the  subretinal  effusion  of  fluid  is  aecondart/, 
and  either  derived  by  transudation  through  the  choroidal  capillaries, 
or  by  direot  passage  through  the  retinal  rent  of  fluid  from  tbe  vitreous 
cavitj- 

Alterations  in  tbe  vitreous  provocative  of  detachment  are  weU 
known  to  be  often  associated  vith  mjopia;  thef  also  occur  from  in- 
flammation  of  the  cibary  body  and  choroid.  Perforating  wounds  of 
the  Bclerotic  maj  lead  to  detachment,  eitber  imrnediatelr,  from  a  loss 
of  vitreous,  or  subseouentlj,  from  contraction  of  cicatricial  tisBue  at  tbe 
point  of  puncture.  In  many  cases  of  detacbed  retina  no  oause  can  be 
discovered, 

Anatomicallj,  tbe  detacbed  retina  undergoes  a  gradual  degeneration, 
tbe  nervous  elemente  being  destrojed  and  its  connective  tisBue  hjper- 
tropbied. 

IHagnosis. — The  general  appearanoe  of  tbe  eye  is  usuallj  normaL  In 
cases  of  verj  estensive  detachment  the  pupil  acts  imperfectly  to  Ugbt ; 
tbe  anterioi  ohamber  is  deep,  particularlj  at  tbe  base  of  the  ins.  Tbe 
tension  of  tbe  globe  is  usiially  decidedly  diminisbed,  but  may  be  normal 
or  even  increased ;  tbe  latter  ia  suspicious  of  the  presence  of  a  choroidal 
new  growth. 

Central  vision  niay  or  may  not  be  much  affected,  acoording  to  tbe 
condition  of  tbe  medla  and  to  bow  far  tbe  macula  ia  implicated.  Tbe 
visual  field  will  show  a  contraction  corresponding  to  tbe  extent  of  the 
detachment.  But  the  acourate  diagnosis  of  the  disease  depends  upon  the 
ophtbalmoflcopic  examination.  'When  we  illiiminate  tbe  patienfa  eye 
with  the  ophthalmoecopic  mirror,  beld  at  about  tbe  distance  of  a  foot, 
we  bave  a  want  of  tbe  normal  uniformity  of  reflez,  part  of  the  fundiis 
correq>onding  to  tbe  detachment  appearing  bluish  or  l^bt  grey,  in 
contrast  to  tbe  normal  red  seen  elsevhere.  Tbis  diacoloured,  detacbed 
portion,  is  often  folded  and  more  or  less  tremulous,  and  the  vessels  are 
U8uaUy  visible,  even  by  this  metbod  of  examination,  appearing  as  dark, 
stiff-looking,  tortuous  lines.  In  tbe  čase  of  a  recent  sballow  detachment 
the  diSerence  in  reSex  may  not  be  eaBily  noticeable,  but  tbe  vessels 
bave  the  cbaraoteristics  just  mentioned,  tbougb  they  are  not  so  conspicuous, 
owing  to  tbe  absence  of  the  strong  contrast  furnisbed  by  the  light- 
coloured  surface.  By  the  direct  opbtbalmoscopic  method  we  now  care- 
fully  measure  tbe  refraction  of  the  vessels  on  tbe  affected  and  unafTected 
parts  of  the  retina,  so  as  to,  in  difficult  cases,  finally  de  termine 
vrbetber  a  dieplacement  of  retina  really  ezista.  The  vessels  8how  no 
central  light-streak.  If  detachment  is  present,  estimate  tbe  dilference  of 
level  between  it  and  tbe  normal  fundus  in  Its  neigbbourbood.     Having 
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thu8  satiflGed  ourselvee  of  the  detachment  and  measured  the  displacemeiit, 
we  nezt  Dote  its  flxteiit,  the  character  of  the  boundaries,  its  iDobility 
on  inovementB  of  the  eye,  its  colour,  its  variation  in  heigbt,  and  the  degree 
of  folding.  We  are  thus  enabled  to  form  an  opinion  as  to  the  probahle 
nature  of  the  displacing  agent — whether  a  rouaded,  sotid  gTowth;  a 
low,  fiat,  firm  exudation;  or  a  thin  fluid.  Occaaionallj,  however,  the 
preaeDce  of  opacities  in  the  media  or  iritic  adbemone  int^ere  witb  such 
an  examination ;  under  such  conditions  the  indirect  method  of  ophthal- 
moscopic  obBervation  ia  particularly  valuable. 

The  dificoloratioD  of  a  detachment  is  dne  to  opacit7  of  the  retina, 
produced  lai^ely  by  cedema ;  the  darkness  of  the  blood-veaselB  is  account«d 
for  partly  by  abeence  of  the  central  light-Htreak,  partij  bj  contrast,  but 
maialy  by  their  being  seen  by  tranemitted  light. 

Symptom3  and  Cause. — There  is  often  a  historjf  of  a  comparativelj 
rapid  impainnent  of  vision ;  objecta  sometimes  appearing  distorted  or  aa 
covered  by  a  thick  black  veiL  Sometimes  we  have  complaiute  of  quick 
flaahes  of  light.  As  ah%ady  mentioned,  central  vision  may  remain  good 
for  some  time,  but  in  a  large  number  of  cases  the  detachment  graduaUy 
extendB,  and  the  eight  becomes  progresBively  worBe,  until  ultimately 
there  is  complete  blindness  or  only  the  barest  perception  of  light.  The 
leas  often  becomes  opaque  in  the  čase  of  lai^e  detachments  that  have 
lasted  for  aome  time, 

Trealment. — In  recent  caaes  of  serous  detachment  we  can  often  get 
satisfactor;  improvement  of  vision,  for  a  time  at  least.  But  the  nece8Bary 
remedial  measures  are  decidedly  irksome,  and  even  trying  to  the  general 
health,  if  ali  the  indicationa  are  Btrictly  follovred  out.  What  we  desire  is 
absorption  of  the  subretinal  effusion.  Best,  lying  on  the  back,  in  a  dimly 
hghted  room  is  p3rticiilarly  to  be  insisted  on  for  several  week8,  and  the  eye 
should  be  kept  covered  with  a  moderately  firm  pressure  bandaga  Ali 
eiertion  or  audden  eSbrt  must  be  avoided,  and  the  bowelB  carefullv 
regulated.  Diaphoretics  are  lecommended,  and  even  purgatives,  but  such 
a  courae  is  nece36arily  very  lovrering,  and  the  patienfs  general  conditlon 
must  not  be  forgotten  io  our  deaire  to  get  a  good  local  reeult. 

In  tbe  čase  of  detachment  occurring  in  an  only  remaining  eye,  the 
importance  of  regaining  vision  is  Bufficiently  great  to  warrant  the  above 
iudicated  line  of  treatment,  and  there  is  seldom  any  difficulty  in  perauading 
the  patient  to  submit  to  it.  When  the  detachment  is  large  and  evidently 
much  distended  by  the  subjacent  tiuid,  puncture  of  the  sclerotic  at  the  site 
of  the  greateet  displacement  may  be  resorted  to  as  a  preliminarj  to  other 
treatment. 

When  there  is  reason  to  beheve  tbat  the  detachment  is  due  to  a  choroidal 
tumour,  escision  of  the  globe  without  delay  is  the  proper  course. 

-  Injdries  of  the  Betina. — Blow8  on  the  eye  may  cause  heemorrhage  in 
the  retina,  or  detachment.  Occa8ionally,  when  the  eyebaU  receivea  a  direct 
blow  about  the  middle  of  the  comea,  the  macular  region  is  injured,  and 
becomes  tedematous  or  slightly  detached,  with  local  choroido-retinal  changea. 
It  is  not  uncommon  for  the  eye  after  a  contuaion  to  be  almost  blind  for  a 
sbort  time,  the  sight  then  returaing  to  normal  without  any  ophthalmoecopic 
change  being  visible  (retinal  coacussion).  In  rare  instances  of  this  kind 
we  fmd  a  localised  milky~white  cloudiness  of  the  retina  corresponding  to  the 
part  at  which  the  force  of  the  blow  was  felt.  This  lasts  for  about  three 
day8  and  then  disappears,  and  soon  afterward8  the  vision  u8uaUy  is  restored 
to  normal  (see  also  "  Eteball,  Injoriks  op,"  vol.  iii.) 

Glioha  of  thb  betiha  is  esBentially  a  disease  of  early  childhood,  and  is 
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usasUj'  met  witb  at  some  time  betveeu  mfancy  and  the  age  of  three  jesm. 
It  comrnences  iasidiouslj  without  pain  or  inflammation,  and  growB  rapidly. 

B7  ite  growth  forviarda  it  bood  fills  the  eyeball,  and  then  perforating 
the  outer  coata  involves  the  otber  orbital  tiaaneB ;  finaUy,  there  is  a  Tery 
iarge,  fieBhy,  readily  bleeding  protrusion  from  betvreen  the  lids  without 
aDy  manifest  trace  of  the  globe.  Backwards  it  e^tends  along  the  optic 
nervfl,  and  ultimately  invadee  the  brain.  It  not  infrequeDtly  causes 
seoondaij  deposita  in  the  acalp,  the  neigbbouring  lympbatic  glanda,  and 
Bometimes  in  the  liver  and  otber  distant  parta.  Death  takes  plače  from 
exhaustion  or  from  implication  of  vital  organs. 

OccasionaIly  it  attacks  both  eye8  independently.  It  Bometimes  occura 
in  several  members  of  the  same  family. 

Diagnosia. — Sometimes  the  cbild  is  brougbt  at  an  early  atage,  becauBe 
the  att^tion  of  the  motber  or  nurae  hoB  be^  aroused  by  seeing  a  whitisb 
appearance  from  bebind  the  pupiL  At  tbis  tirne  the  eye  is  stiU  quiet, 
looka  natural,  except  for  its  white  reflex,  and  bas  normal  tension.  In  many 
caaea  the  child  is  not  brongbt  nntil  a  later  period,  when  rednese  and  pain 
in  the  eye  are  observed ;  we  now  n8ually  find  the  8ymptom«  of  aecondary 
glaacoma — dilatation  of  tbe  pupil,  slight  steaminess  of  comea,  engoi^ed 
Bcleral  veine,  tenderneas  on  ligbt  preasure,  and  increaee  of  tenaion.  By 
focal  illuminatiou  we  aee  a  yellowish  white,  rounded,  or  lobulated  solid- 
looking  mass  projecting  into  tbe  vitreoas,  witb  blood-veseels  visible  on  its 
surface,  and  occaBionally  small,  wbite,  cbalky-looking  bodies  in  tbe  vitreous 
over  it 

In  some  cases,  e8pecially  in  an  early  atage,  it  is  simulated  by  in- 
flamnmtory  deposita  occurring  in  the  vitreous,  due  to  Bappurative 
cborotditis  (peeudo-glioma).  The  tension  of  tbe  eyebaU  in  tbis  affection, 
however,  ia  never  raised,  and  ia  usiially  found  diininisbed.  Aa  ali  viaion 
is  loat,  it  is  our  duty,  in  every  doubtful  oaae,  to  deal  with  tbe  eye  as  if  it 
were  a  glioma. 

Patholoff^. — The  naked  eye  appearance  is  that  of  a  aoft,  marrow-like 
growth  of  a  whiti8b  or  reddiah  wbite  colour,  sometimes  atudded  with 
emall  caloareous  bodies ;  it  is  never  pigmented.  The  tumour  is  compoaed 
of  small  cellB,  and  the  growth  generallj  originatea  in  the  granulai  layeis 
of  tbe  retina. 

Tbe  treatment  consists  in  early  removal  of  the  affected  eyeball,  dividing 
tbe  optic  nerve  as  far  back  as  pOBSible.  If  extra-ocular  atructnres  are 
already  to  Bome  extent  affected,  it  is  adviaable  to  tborougbly  eviscerate  tbe 
orbit,  and  apply  chloride  of  zine  paste  to  tbe  aurface  so  left.  If  the  tumour 
is  very  lai^e  its  removal  cannot  be  expected  to  aave  or  eveu  prolong  life, 
and  it  is  advisable  to  leave  it  alone.  In  such  a  čase  palUative  medical 
treatment  is  ali  tbat  can  be  done. 

GoNGENTTAL  Abnormalitus. — Tbe  absence  of  pigment  in  albinos  bas 
already  been  mentioned.  For  tbe  appearance  of  the  retina  met  witfi  in 
coloboma  of  the  choroid,  we  must  refer  to  tbe  account  giveo  of  this  latter 
condition  (aee  art,  "  Choroid,"  toL  ii.) 

Not  infrequently  we  iind  gmall,  round,  hlačk  spots  on  tbe  fundus, 
uBuaIly  few  in  number,  and  not  interfering  with  normal  vision.  Tbey 
bave  an  appearance  such  as  would  be  presenbed  by  tiny  dropB  of  black 
pigment  flicked  over  tbe  red  fundus  from  a  brush,  and  are  due  to  localised 
sggr^ations  of  retinal  epitbelial  pigment  In  some  cases,  again,  we 
may  observe  ven/  smaU  bright  dots  in  tbe  retina,  chiefly  in  tbe  neighbour- 
hood  of  the  optic  disc.  They  can  only  be  aeeo  by  tbe  direct  method, 
and  are  generdly  found  near  tbe  Iarge  veasela  in  tbe  optic  disc  neighboui- 
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hood,  flashing  into  view  and  disappearing  on  smull  movements  of  tbe 
miiTOr,  but  alwa7S  reappearmg  in  the  same  poaition,  and  best  eeea  near  the 
edge  of  the  image  of  tbe  flame.  Their  presence  is  ofteo  accomp&nied  b7 
simptoma  of  aatbeaopia. 

Opaque  ntrve  fibres  usuallv  occur  in  tbe  form  of  a  wedge,  baviog  its 
blunt  apes  at  tbe  edge  of  the  disc,  and  its  base  directed  towardB  the 
equator  of  the  eye.  The  affected  area  is  brilliantly  white,  often  rather 
9u9y  in  appearance,  and  tbe  lai^e  retinal  veHaels  are  bere  almoet,  if  not 
quite,  concealed  &om  Tiew.  It  seldom  reacbes  far  peripbeTallj,  and 
generaUy  ends  in  sd  itregular  teased-out  looking  border.  It  is  commonly 
situated  above  or  beIow  the  disc,  but  maj  completeIy  surround  it. 
Ezceptionall^,  the  patch  of  opaque  nerve  fibres  is  eituated  at  some  distance 
firom  the  disc,  and  aeparated  from  the  latter  b^  normal  red  fundus ;  it  is 
tben  more  brush-Uke  in  fonn,  the  iimer  end  presenting  an  abrupt  e^e> 
irbile  its  eguatohal  end  is  bere  again  bioader  and  teased-out  looking.  Tbe 
wbitene8B  and  opacit;  in  ali  casea  of  thiB  nature  are  due  to  the  presence 
of  a  medullai7  eheath  roimd  tbe  azis  cjrlinders  of  tbe  retinal  nerve  fibre 
lajer.  Normall^,  ali  tbese  fibres  gain  this  covering  at  the  scleral  opening, 
but  ezceptionallf  it  is  aaeumed  eailier — in  some  few  cases,  as  we  have  seen, 
to  be  lost  again  temporarilj.  Occasionallj  tbis  retinal  condition  is 
confused  with  inflanimator7  effusion  or  ohoroidal  atropb; ;  attention  to  the 
state  of  the  fundus  elsewbere,  and  to  tbe  pigmentarj  and  vascular  appear- 
ances,  should  leave  no  doubt  as  to  the  trne  nature  of  each  of  tbese  several 
ophthalmoscopic  chauges. 

Congenitcd  irreffviarities  in  the  blood-vesaels  of  tbe  retina  ate  not 
infrequent.  It  is  b;  no  means  uncommon  to  have  the  retina  suppUed  in 
part  by  a  brancb  from  one  of  the  posterior  ciliarj  arteries,  a  so-called 
cilio-reiinal  artery.  It  gener)illy  pierces  tbe  disc  near  its  edge,  and 
tben  curves  backwardB  to  ramifj  over  the  adjacent  retina,  taking  the 
plače  of  a  brancb  of  tbe  arteria  centralis.  In  casea  of  embolimo  of 
tbe  latter,  the  presence  of  a  cilio-retinal  vessel  becomes  important,  as 
tbe  portion  of  retina  corresponding  to  this  blood-supplj  retains  its 
visual  function. 

Occasionallj  we  fiad  tbe  retinal  vessels  verj  tortuous,  simplj  as  a 
congenital  peculiaritj.  Veij  raret;  a  direct  communication  betvreen  a 
retinal  arterj  and  vein  haa  been  observed,  and  Bometimes  between  a  retinal 
and  cboroidal  vessel. 


Retlnoscopy. 

Stnonvms — Shadow  Test,  Skiascopy,  EeratoBcopy,  PupiloBCopy. 

Eetinoscopy  is  the  most  accurate  and  the  most  generally  usefitl  of  the 
objective  methods  of  estimating  the  refraction  of  &e  eye.  By  it  can  be 
determined  the  amount  of  hypermetropia,  myDpia,  or  astigmatism — both 
comeal  and  lenticular — that  inay  be  present,  and  while  practiaing  it, 
Taluable  jnformatioo  as  to  the  condition  of  the  media  is  obtained. 

Of  the  two  other  objective  methods,  direct  eitimation  hy  means  of  the  refraction 
ophthalmoscope  is  one  which  shouid  be  piuctised  wbenever  poasible.  B;  this 
method  alone  can  difierences  io  level  in  the  fundus  be  accuratelj  determined, 
whi]o  at  the  same  time  a  detailed  view  of  the  fundus  is  obtained  ;  but  whea 
me&suring  the  refraction,  even  for  the  most  eipert,  it  is  very  difficult  to  get 
such  an  accurate  result  —  especiallv  in  low  degreea  of  astigmatism  and  the 
det«rmination  of  the  ases^as  tbat  oDtained  bj  retinoscopf. 

Tbe  various  opkthalmiomtttrB  measure  onlf  the  comeal  astigmatism,  and  do  not 
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deal  iritli  either  lenticular  aat^matism  or  naj  spherical  error  of  refractiou 
(hTpermetropia  or  m^opia).  BotE  theae  raethods  are  vatuftble  for  estimating  the 
retraction  in  certain  CMes. 

The  proctioe  of  retiaoacopj  is  carried  out  as  followa :  The  obaerver  alta 
one  metre  in  front  of  the  patient  in  the  dark  room.  The  lamp  is  placed 
above  and  8lightly  behind  tne  patient'B  head,  eo  that  its  light  falls  du^otl;' 
OD  the  obeerver  and  not  on  the  patieafs  face.  It  is  well  that  the  room  be 
as  dark  as  possible,  so  that  there  may  be  no  unneceasar;  reflections 
froiu  the  patienfs  cornea,  and  that  the  redoreflex  may  be  of  masimum 
brigbtness. 

By  means  of  a  perforated  mirror  beld  up  to  his  eye,  the  observer  reflects 
the  light  iato  the  patieafs  eye,  looking  nieanwhile  through  the  central 
aperture,  vvheo  be  seea  at  once  the  red  refiex.  The  light  fiom  tbe  mirror 
paaaea  throi^h  the  patient'B  pupil,  and  falliug  on  the  retina,  iUuminates  a 
certain  area.  The  light  reflected  from  this  area  passes  out  from  his  e^e  to 
the  eye  of  the  obaerver,  and  the  latter  sees  the  patient's  pupil  brightly 
illuminated.  By  rotating  the  mirror  on  ita  asis  the  poaition  of  the  light 
area  ia  of  course  changed.  If  now  the  obaerver  rotates  the  mirror,  he  will 
see  a  dark  ahadovr — with  a  nearly  straight  edge  at  right  angles  to  the 
direction  of  the  niovement  of  the  mirror — pasa  across  the  patienfs  pupil ; 
either  in  the  same  direotion  as — that  ia  with- — the  mirror,  or  in  the  oppoaite 
direction  to — that  le  againtt — the  mirror.  The  edge  of  the  shadovv  is  the 
edge  of  the  illuminated  area,  and  the  appearance  of  the  8hadow  is  due  to 
the  obserrer  looking  at  an  unilluminated  portion  of  the  retina. 

It  is  upon  the  apparent  movement  of  thia  l^ht  area  with  ita  attendant 
8hadow  in  relatlon  to  the  movement  of  the  mirror  that  the  method  of 
retinoBCopy  depends. 

The  relative  agreement  or  disagreement  of  the  movement  of  the  ahadow 
and  the  mirror  depends  upon  (a)  the  mirror  that  is  used — ^plane  or  concave ; 
(/})  the  refraction  of  the  eye,  and,  in  certain  caaee  to  be  explained  below, 
(y)  upon  the  diatance  of  the  obaerver  from  the  patient. 

Tbus,  the  observer  sitting  at  one  metre  from  the  patient  with  the  plarie 
mirror — 

The  ahadow  movea  luith  the  mirror  in  hypennetropia,  emmetropia, 
myopia  of  lesa  than  IB. 

The  shadow  moves  against  the  mirror  in  myopia  of  more  than  ID  with 
the  concave  mirror, 

The  Bhadow  movea  againat  the  mirror  in  hypermetropia,  emmetropia, 
myopia  of  leaa  than  ID. 

The  Bhadow  moves  vyith  the  mirror  in  myopia  of  more  than  ID. 

The  mirrors  con)monly  emptoyed  are  about  4  cm.  in  dianiet«r.  They  ahould 
not  bave  the  glaas  perforated  in  the  centre,  since  the  edge  of  the  perforation  is 
spt  to  give  a  troublesome  reflectioTL  but  merely  an  opening  in  the  silvering  about 
3  or  4  mm.  ia  dianieter.  The  usual  concave  mirror  hes  a  focal  length  of  22  cm. 
Both  the  plane  and  concave  mirrors  have  their  special  advantagea,  but  perhaps 
the  plane  mirror  is  more  generany  uaeful. 

To  imderstand  the  relative  movements  of  the  8hadow  and  mirror,  we 
must  trace  the  courae  which  the  raya  of  light  take  and  find  out 

I.  Hov  the  movementa  of  the  mirror  cause  the  light  area  to  move  on 
the  patienfs  retina. 

(a)  WheB  a  plane  mirror  is  used. 

(ft)  'When  a  concave  mirror  ia  used. 
TOL.  X  '  24* 
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II.  How  thiB  light  area  on  the-patient's  retina  appeara  to  the  obeerver 
to  iiiove — in  (a)  enmetropia ;  (6)  bypermetropia ;  (c)  iiiyopia. 

I.  (o)  Plane  mirror. 

In  Fig.  1,  AA  is  a  plane  mirror,  L  the  aource  of  light.  BajB  of  li^tit 
reflected  from  the  mirror  AA  will  appear  to  come  from  a  point  /,  which 
maj  be  called   tbe   immediate  source  of  light  situated   on    the   line   H 


iiiiTor'B  Burface,  and  the  Banie  diatance  behind 
t.  The  ray8  Ll,  1,2, 1,3,  being  reflected  into 
I  Btart  from  I,  and  will  be  brought  to  a  focuB 
im  tbe  immediato  soiirce  of  light  through  o, 
and  Btrike  the  retina  at  a. 
tated  about  ite  aiiB  to  tbe  poeitioa  BB,  the 
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inimediate  aource  of  light  wiU  then  be  at  /'.  The  ray8  L4.  L5,  L6,  which 
enter  the  eye,  wiU  be  brought  to  a  focus  about  the  line  /'50,  aod  will  strike 
the  retina  at  h. 

Hence  it  is  clear  tbat  as  the  mirror  le  rotated  ujmards,  though  the 
immediate  source  of  light  moves  dovn^ards,  the  light  on  the  patienfs  retina 
moves  ujnoards;  also  it  will  be  Been  that  this  will  be  the  čase  vvbatever  may 
be  the  refraction  of  the  eye. 

ThuB  the  light  on  the  patifvfs  retina  always  moves  vnth  the  plane 
mirroT  in  E,  M,  anrf  H. 

{V)  Concave  mirror. 

Id  Fig.  2,  L  is  the  source  of  light.  AA  is  a  concave  mirror  which 
bringa  the  rays  from  L  to  a  focue  iu  front  of  the  obaerved  eje  MEH.  The 
rayB  Ll,  L2,  L3,  which  are  refleeted  Into  the  eye,  are  made  to  converge, 
after  reflection  at  the  points  1,  2,  and  3,  to  a  focus  at  /.  From  /  thej  will 
again  diverge  and  pass  into  the  eye.  The  focus  /,  tben,  is  the  immediate 
source  of  light,  and  the  ravs  will  be  brought  to  a  focus  about  the  line  lo — 
the  line  joining  the  immediate  aource  of  light  and  the  optical  centre  of  the 
ej-e — and  strike  the  retina  at  a. 

If  the  mirror  be  rotated  upuards  to  the  position  BB,  the  focua  of  the 
mirror  must  alao  move  upwards,  and  thus  the  immediate  source  of  light 

F.g.3. 


travels  from  I  to  /'.  The  ray8  L4,  L5,  L6,  refleeted  from  the  mirror  BB, 
will  be  brought  to  a  focuB  at  /',  and  passing  into  the  eye,  will  be  focussed 
about  the  line  l'o  and  strike  the  retina  at  h. 

Thus,  while  the  mirror  is  rotated  upward8,  the  immediate  source  of 
light  moves  upwarde,  but  the  light  on  the  retina  moves  downward8 — that 
is,  against  the  mirror,  and  this  irrespective  of  the  refraction. 

The  light  on  the  retina,  then,  abvays  moves  against  the  mirror  in  E,  H, 
and  M. 

If  bj  holding  the  mirror  very  close  to  the  patient'B  efe,  or  bf  using  a  mirror  of 
long  focal  len^lh,  the  rays  of  hght  do  not  cross  id  front  of  the  patienfs  eje,  then 
the  light  on  bis  retina  will  move  v>it/i  the  mirror,  as  if  «  plane  mirror  had  been 
used.  The  writer  constantlj  uaes  a  concave  mirror  of  1'6  m.  focal  lengtb,  and  aits 
I  m.  from  the  patient.  Tlie  mirror  then  gives  the  same  appearances  as  a  plane 
mirror,  with  the  double  advantage  that,  the  rays  being  made  to  converge,  the  light 
is  brighter,  and  the  troublesotne  shadow  caused  b;  the  central  apertnre  in  the 
mirTor  is  almost  completeljr  abolished. 

II.  We  have  now  to  consider  how  the  light  on  the  patienfs  retina 
appears  to  the  observer  to  move. 

(a)  Emmetropia. — In  emmetropia  parallel  rBys  entering  an  eye  are 
bronght  to  a  focus  on  the  retina,  therefore  rays  starting  from  the  retina 
will  emerge  parallel. 

In  Fig.  3,  E  is  an  emmetropic  eye — rays  starting  from  an  illumtnated 
point  a  will  emerge  from  the  eye  parallel  to  the  line  ooc ;  similarly,  rays 
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Btartiog  from  b  will  emei^  parallel  to  bod.  The  ray3  parallel  to  aoc  which 
pass  into  the  observer'B  eje  wiU  appear  to  him  to  come  from  a  distant  poiut, 
a',  bebind  the  eye  on  the  line  a'cu)c ;  aimilarlj-,  raje  parallel  to  bod  will 
appear  to  come  from  a  dktaDt  point,  b',  on  the  line  b'bod.  Aa  the  light  on 
the  retina  travela  upwards  from  a  to  J  the  obaerver  will  aee  the  light  also 
move  upwardH  from  a'  to  b'.  But  we  have  aeen  that  the  light  on  the  retina 
movee  with  the  plane  mirror  and  against  the  conoave  mirror.  Hence  in  E 
the  obeerver  seea  the  light  move  loilk  the  plane  and  agaimt  the  eoncave 
mvrroT. 

(h)  Hifpervutropia. — In  hypermetropia  the  retina  lieB  in  front  of  the 
fociiB  for  parallel  raya,  therefore  raja  atarting  from  the  retina  will  diverge 
as  thej  pasB  from  the  ere. 

In  Fig.  4  the  rajB  diveiging  from  a  point  a  on  the  retina  of  a  hyper- 
metropic  eye,  H,  will  appear  to  the  obaerver  to  come  from  a  point  a'  behind 
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the  eye  on  the  line  a'aoc.  If  the  iUuminated  area  travel  from  a  bob,  then 
agaic  raja  atarting  from  b  will  appear  to  come  from  a  point  b'  behind  the 
eye  on  the  line  b'bod.  Thus,  aa  the  ligbt  travels  upwarda  the  observer  will 
aee  the  light  travel  alao  upwarda.  Therefore  in  H,  aa  in  E,  the  observer 
seea  the  Ught  move  vnth  the  plane  mirror  &aA'agai7iit  the  eoncave  mirTor. 

(c)  Myopia. — To  underatand  how  the  observer  Bees  the  light  move  in  a 
mjopio  eja  we  must  take — 

(L)  A  mjopic  eje  loilh  more  than  ID  of  myopia — in  whieh  the  far 
point  *  lieB  between  the  patienfa  eje  and  the  observer — who  vre  auppose  is 
aitting  one  metre  ofT. 

(ii)  A  mjopic  eje  with  lees  than  ID  of  mjopia,  in  vvhich  the  far  point 
lies  behind  the  observer. 

(i.)  Mjopia  of  more  than  ID, 

T. "--ting  from  the  illuminated  point  a,  on  the  patient'a  retina,  are 

rergent  on  leaving  the  eje,  and  meet  at  the  far  point  a'.  From 
diverge,  and  entering  the  ohaerver'a  eje,  will  appear  to  him  to 
liB  point.  Similarlj,  rajs  starting  from  b  will  come  to  a  fucus 
wbich  thej  will  appear  to  the  obaerver  to  come,  As  the 
irea  on  the  retina  moves  from  a  tob,  the  source  from  which 
aees  the  light  come  moves  in  the  opposite  direction,  viz.  frora 
:  ia  to  saj,  the  observer  sees  the  light  move  in  the  opposite 

nt  of  %n  eys  U  ths  point  for  which  the  ey«  ifi  foeusaed  wheD  accommodatinii  ia 
lat,  ind  tnererore,  cooveraelf,  rajs  starting  Trom  the  retina  >t«  brought  to  * 

The  F. P.  of  an  «ye  hsving  IDof.mjopialicB  1  metre  off. 
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directioD  to  which  it  is  moving  on  the  patieofs  retina.  Thua  tn  myopia  of 
more  than  ID  the  observer  sees  tke  light  move  ogaiTist  the  plane  mirror,  bui 
mth  the  concave  mirror.  (In  this  latter  čase  it  k  aeen  that  there  is  a  double 
reversal  of  movement.) 

(ii.)  Mjopia  of  lesB  than  ID.     If  the  far  point  be  situated  behind  the 


obserTeT''B  eye  the  t&jb  will  not  have  crossed  before  enteriog  his  eye,  and 
there  will  be  no  apparent  reveraal  in  the  movement  of  the  Ugbt.  Therefore 
is  this  čase  the  observer  wiU  aee  the  light  move  io  the  same  direction  as  it 
is  moving  on  the  patienfs  retina.  Thus  in  myopia  of  lese  than  ID  the  light 
is  aeen  to  move  vnth  tke  plane  mirroT  and  against  the  concave  mirror,  as  in 
HandE. 

From  the  above  considerations  it  is  clear  that  between  (L)  and  (iL)  there 
must  he  a  position  of  the  far  point  at  which,  though  the  mirror  ia  moved, 
the  light  and  ehadow  do  not  appear  to  move  at  ali ;  that  is  to  aay,  the  pupil 
appears  either  bright  or  dark,  and  no  shadov  is  seen  to  move  acrosa  it. 
■What  is  this  position  ?  It  is  when  the  far  point  is  situated  at  the  ob8erver'8 
eye,  or  more  accuiately,  when  the  rayH  from  the  illuminated  retina  are 
focussed  exactly  at  his  nodal  point.     This  ia  termed  the  point  o/  reversal. 

This  mB7  be  simply  explaiaed  aa  fol1owB  : — Let  A  be  the  observed  eje  and  B  the 
observei^s  eye.  The  image  of  the  pupil  ai>  will  be  found  on  the  observei^s  retina 
at  a'b'. 

If  the  far  point  of  the  eye  A  lie  at  N,  the  nodal  point  of  the  eye  B,  rays  from  the 


very  smaU  area  p  (the  size  of  which  depends  upoa  the  size  of  the  observer's  pupil)  wlll 
cover  the  whole  area  a'b',  and  the  observer  therefore  aees  the  whole  of  the  patient'a 
pupil  illuminated.  Thus,  it  p  be  illuminated  the  whole  pupil  will  appear  origlit,  if 
it  be  not  illuminated  the  vbole  pupil  will  appear  dark — hence  at  the  point  of 
reversal  the  whole  pupil  llashes  either  bright  or  dark— a  conditton  ol  partial 
illumination  of  tlie  area  a'li  is  impossible,  and  no  Bhadow  ia  seen  to  move  across 
the  pupil. 

If  then  the  obeerver's  eye  he  1  metre  &om  the  observed  eye,aDd  move- 
ment of  the  mirror  causes  no  moviog  Bhadow,  we  kDow  that  the  eye  must 
have  a  myopia  of  ID. 

We  are  now  in  a  position  to  understand  the  rule  for  estimatlng  the 
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refractioD  of  ac  eje,  viz.  to  plače  in  &oDt  of  the  obeerved  e^e  conves  lenses 
in  hTpermetropia,  aad  concave  lenses  in  myopia  of  gradn&ll;  increasing 
Btrengtb,  antil  tbe  8hadow  ceasee  to  move,  wbeD  we  kiiow  that  the  coirected 
e^e  bas  become  mjopic  to  tbe  eitent  of  ID.  We  must  dednct,  therefore, 
ID  from  the  leas  which  aboliabes  the  movement  of  tbe  ahadow  to  give  tbe 
true  correction  of  tbe  error  of  refraction. 

Thna,  anppoae  it  tAkeasph.-)-4D  to  correct  a  fajpennetropic  shadow,  that  is  to 
ss;,  sph.+4D  giv«e  the  coiTect«d  eye  ID  of  mvopia,  the  refraction  of  the  eye  is 
+3D  of  hypennelropia ;  again,  suppose  it  tases  sph.-&D  to  oorrect  b  mfopic 
KhAdow,  that  is  to  say,  sph.-sD  leaves  the  ooirected  eye  with  ID  ot  lojopia,  the 
refraution  of  the  eye  is  -6D  of  niyopi&. 

It  will  be  obvious  fiom  wbat  haa  beeo  said  tbat  the  position  of  tbe 
observer  is  of  great  importaoce.  We  have  seen  tbat  with  the  obeerver  at 
1  metre  (the  position  of  tbe  far  point  of  au  eje  of  ID  of  m^opia),  tbe  glass 
wbicb  correcta  the  ebadow  leaves  a  myopia  of  ID,  bnt  if  tbe  observer  sits  at 
4  metree  (tbe  poeition  of  the  far  point  of  an  e7e  of  023  of  mjopia),  tbe  leos 
which  corrects  the  8hadow  will  leave  only  0'25D  of  myopia ;  Biinilarly,  wben 
the  observer  site  at  balf  a  metre,  tbe  glass  which  corrects  the  sbadovr  will 
leave  2D  of  myopia.  The  position  of  1  metre  is  choeen  for  conveaience, 
since  glasses  can  eaalj  be  cbanged  witbout  the  observer  rising  from  bis 
chair.  Tbe  nearer  the  position  choeen  by  the  observer  the  greater  is  tbe 
error  caused  by  unintentional  variatlon  from  tbis  position.  Sometimes  it  is 
difficult  to  be  certain  wbiGh  lens  absolutelj  does  away  with  the  movement 
of  the  8hadow ;  this  may  be  tested  by  leauing  fonvard  a  little,  wben  the 
sbadow  should  become  "myopic,"  and  again  by  moving  back,  wheD  the 
8hadow  should  become  hypermetropic. 

In  order  to  appreciate  the  movement  of  the  light  area  it  is  b;  bo  means 
neceBsary  that  the  ^'ajs  from  this  area  be  focussed  on  the  obBerver'8  retina ; 
indeed  there  ia  a  cousiderable  range  in  the  poeition  of  the  far  point,  both  in 
front  of  and  behind  the  observer'B  nodal  point,  in  wbich  it  is  quite  impoesible 
for  a  sharp  image  of  the  light  area  to  be  formed  on  the  ob6erver'B  retina,  yet 
the  movement  of  the  light  is  alwayB  easilf  seen  except  at  one  point — the 
point  of  reversal. 

Since  the  point  of  reversal  depends  upon  the  coincidence  of  the  far 
point  of  tbe  observed  eye  and  the  observer'8  nodal  point,  it  is  clear  that, 
provided  the  distance  o/  his  nodal  point  remain  constant,  the  same  glass  will 
be  found  to  correct  the  movement  of  the  light  and  sbadovv  wbetber  the 
observer  be  E,  H,  or  M,  and  if  ametropic,  whether  be  wear  hia  correction  or 
not,  or  again  whetber  he  ušes  or  relazes  his  accommodatiou. 

The  hrightness  of  tke  light  area  on  the  patienfs  retina,  and  the  sharpness 
of  tbe  8hadow,  will  depend  chiefly  upon  the  accuracy  with  which  the  light 
is  focussed  on  the  retina.  When,  therefore,  the  immediate  source  of  light 
corresponds  with  tbe  far  point  of  the  eye,  tbe  light  area  wiU  be  at  its 
brighteat,  and  the  shadow  most  distiuct. 

The  hrightness  of  the  light  area  and  the  sharpness  of  tbe  8badow,  ta  it 
appears  to  the  observer,  will  depend  upon  the  actual  brightness  of  the  light 
area,  and  also  upon  the  degree  of  magnification.  The  magnitication  of  tbe 
retina  varies  with  the  distance  from  wbich  it  ia  viewed.  The  farther  the 
observer'8  eye  from  the  point  of  reversal,  the  less  tbe  magnlGcation;  the 
nearer  the  point  of  reversal,  the  greater  the  magnification,  until  at  the  point 
of  reversal  the  magnitication  is  at  the  niaximum. 

Thia  can  easilv  be  showD  by  looking  at  an  object  through  a  convex  lena  ;  when 
the  lens  is  held  cloae  to  the  object  the  magnification  is  low  ; 
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and  tbe  ms^ification  ia  raised,  till  at  last  one  point  onlj  of  the  object  is  seea 
highlr  ma^ified.  B7  removing  the  lens  stili  farther  a  mo^ified  reveraed  imag« 
is  seen,  wliich  becomea  smaller  as  the  distance  is  ^till  more  incraased. 

Od  the  degree  of  magnification  depends  also  (a)  tke  rate  of  movement 
of  the  light  area  and  sbadov  (the  rate  of  moveme&t  of  the  mirror  remain- 
ing  coDstant),  and  (h)  the  shape  of  the  8hadow, 

With  low  magnification  the  8hadow  appeara  to  move  slowly,  and  a  larger 
portioa  of  the  edge  of  the  light  area  being  seen,  the  Bhadow  appeara 
eurved. 

Wi(h  high  magnification  the  8hadow  Beema  to  move /aeter,  and  m  odIj 
a  Bmall  portion  of  the  edge  of  the  light  area  ia  seen,  much  increaaed  in  size, 
the  ahadow  appeara  slraight. 

Hence  in  high  degrees  of  uncorrected  H  and  M,  where  the  magnification 
iB  low  the  light  area  appeara  dull,  the  ahadow  ia  eurved  and  movea  alowly. 

As  the  point  of  reversal  is  approached  the  magnification  increases,  and 
the  light  area  appeara  brighter,  the  Bhadow  movea  faater  and  haa  a  atraight 
edge. 

Regular  Astigmatism. — In  regular  astigmatism  the  refractive  power  of 
two  meridiana  at  right  angles  to  one  anolher  is  different  There  muat  be, 
tberefore,  two  far  pointa,  one  for  eacb  meridiac.  In  measuring  the  aetig- 
matiam  by  retinoecop;,  the  refraction  of  each  meridian  must  be  estinLatol 
eeparatel;,  and  the  difTerence  between  the  two  correcting  lenses  will  be  the 
measure  of  the  aatigniatism. 

Thus,  Buppoee  the  vertical  meridian  be  corrected  by  a  lens  of  sph.+iD,  and 
the  horizontal  meridian  by  a  lena  of  aph.  +  SD,  with  the  observer  sitting  at  1  metre 
from  the  patient;  thensph.+4D  combined  with  cyl.+SD  axis  vertical  will  give  the 
patient  ID  of  mvopia ;  the  true  correction,  therefore,  of  his  refraction  will  be 
Bph.  +  3D  cyl. + SD  aiis  vertical 

Afiain,  suppoee  the  vertical  meridian  be  corrected  bj  sph.  ■*■  1'6D,  and  the 
horizontal  by  sph.-OfiD,  then  either  eph.+0'OD  cyL-2D  aKis  vertical  or 
sph.-r&D  cyl.  +  2D  axis  borizontal  wiU  ffive  the  true  correction.  A^IA— The 
cylinder  must  be  placed  with  its  axis  at  right  angles  to  tbe  meridian  which  it  is 
to  correct ;  it  does  not  afiect  the  meridian  corresponding  with  its  azis. 

'Wben  the  point  of  reveraal  for  one  of  the  meridiana  is  nearly  reached,  it 
will  be  noticed  thal  the  l^ht  area  has  a  band-iike  appearance,  and  that  the 
direction  of  the  band  remaina  eonstant  whatever  the  movement  of  the 
mirror  ma;  be.  The  axia  of  the  band  indicatea  the  azis  of  that  meridian ; 
which  obaervation  ia  of  great  practical  uae  when  ordering  glasaes  for  children, 
with  whom  the  Buggestive  test  ia  unreliable.  The  reason  for  this  band- 
like  appearance  is  that  the  ligbt  area  ia  magnifled  to  the  mazimum  b;  the 
meridian  at  whoae  point  of  reversal  the  observer'8  eye  ia,  and  therefore  to  a 
much  greater  degree  than  hy  the  opposite  meridian.  The  light  area  is  thus 
drawn  out,  aa  it  were,  and  appeara  aa  a  narrow  band  of  light  with  a  atraight 
ahadow  on  either  aide. 

SovMe  Shadoica. — It  is  commonly  fouud  that  a  given  lens  vili  correct 
the  Bhadow  in  the  periphery,  while  there  stili  remains  an  uncorrected 
ehadow  in  the  centre  of  the  pupil,  or  viee  versa.  That  is  to  aaj,  the  centre 
of  the  pupil  appeara  aa  it  were  more  hypermetropic  or  more  myopio  than 
the  peripheTy.  Of  the  two  conditions  the  former  is  more  common,  and  ia 
due  to  the  epherical  aboTration  of  the  refractive  media.  In  common  with 
ali  spherical  lenses,  the  peripber7  is  more  refractive  than  the  central  part, 
hence  the  centre  may  appear  hypermetropic,  while  a  myopic  shadow  is  aeen 
in  the  periphery.     In  these  cases  alwayt  eorreet  for  the  movement  of  the 
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brightestpart  o/  tke  central  ligkt  area}  since  it  is  through  the  centre  of  tbe 
popil  that  the  p&tient  looks. 

In  oonical  comea,  lenticoDouB,  and  other  allied  cooditions,  the  central 
Bliadow  appears  mjopic,  while  the  periphery  appears  hypormetropic ;  here 
again,  as  a  rule,  the  movement  of  the  central  l^ht  area  is  the  one  to  be 
corrected. 

In  irregvlaT  tutigmtUitm  a  variety  of  conflioting  Bhadows  is  often 
found ;  and  though  in  some  casea  retinoacop^  ma^  lead  to  a  right  estimatioa, 
in  othen  the  subjeotive  method  of  trial  with  lensoa  muat  be  resorted  to. 

Mydriatics. — Id  order  to  obtaiii  the  most.  accurate  eatimation  of  the 
refraction  bj  retinoscop^,  the  sccommodatiou  of  the  patient  mast  be 
completel;  at  rest,  and  he  sbould  look  at  the  hole  in  the  miiror  in  order 
that  the  ligbt  maj  -piaj  over  the  macular  region.  This  is  the  part  of  the 
retina  for  which  the  correctioc  is  needed,  and  tbe  refraction  of  the  macnla 
niay  be  different  from  that  at  other  parts  of  the  fundus.  Atropia  un- 
doubtedly  gives  the  moet  complete  retaxation  of  the  accommodation,  bub 
the  effectB  last  for  about  ten  dajs,  and  in  el<ierly  people  tbe  danger  of 
inducing  glaucoma  muat  never  be  forgotten. 

For  childran  with  active  accomniodation,  and  to  whom  tirne  is  as  a  mle  of  no 
objecb,  a  1  per  cent  aolution  of  atropin  mfty  be  used  three  timea  a  da;  for  three 
da;s  previous  to  exBiDiDation.  If  atropin  be  contraindicBted.homatropm  and  cocain 
mav  be  used  Id— ^i.)  DJscs  containiDK  gr.  Vi  of  eaoh;  or(iL)  A2  per  cent  aolution  of 
eacn  in  castor  ojl  (N.B. — One  appTication  only  ahould  be  mode,  and  oolf  a  veiy 
small  quaDtity  sbould  be  applied,  and  this  should  be  spread  over  tbe  comea  bj 
means  of  the  upper  lid  ;  an  ordinarj-sized  drop  cBusea  a  disturbing  film  over  the 
comea) ;  (iii.)  olan^prefer  a  2  per  cent  watery  solution  instillea  four  times  at 
intervala  of  ton  rainutes.  (OccaBtonal1y  the  cocain  causes  a  rougheninK  of  tha 
comeal  epithelium.  To  avoid  tbis  it  bas  been  rAcotnmended  to  use  the  H.  and  C. 
aolution  the  first  and  fourtb  tirne,  and  a  S  per  cent  solution  of  bomatropin  alone 
for  the  second  and  third  inetallation.) 

In  whiGhever  form  the  H.  and  C.  be  applied,  the  full  efiitct  is  Rained  in  abont 
forty  minutea.  The  effect  pasaes  off  in  about  twenty-four  bours,  but  if  after  esamina- 
tion  a  drop  of  a  1  per  cent  solution  ofeserin  be  inatilled  tbe  m^driasis  passes  off  in 
leas  than  an  hour.  In  elderly  people  witb  very  small  pupils,  whose  accommo- 
dative  powBr  is  alight,  Hufficient  dilatation  of  the  pupil  mav  be  gained  safel^ 
witb  a  2  per  cent  solution  of  cocain,  or  one  application  of  H.  and  C,  followed 
by  a  drop  of  1  per  cent  solution  of  eserin. 

It  is  wull  before  orderin^  glasses  to  test  the  patient  again  witb  the  trial  lenaea, 
after  the  effect  of  tbe  mydnatic  bas  pasaed  o9^  eicept  in  the  cok  o/  ckildren. 

Some  deduction  bas,  as  a  rule,  to  be  made  from  tbe  Bpherical  lens  (not  the 
cylinder),  wbich  girea  tbe  fuli  correction  under  tbe  inydnatic  In  cbildren  ID 
niay  be  deducted  irom  tbe  full  atropin  correction,  eicept  in  the  cB«e  of  convergent 
strabismus,  whBn  only  0'GD  should  oe  deducted.  Adufts  vary  considerablv  ;  some 
will  accept  their  full  correction,  otbera  require  even  ID  to  be  deduct«d.  Wbere  it 
is  imposstble  to  test  a  second  tirne,  it  is  usually  safe  todeduct  0'75D  or  ID  atropin, 
as  in  cbildren,  and  0'6  for  bomatropin  and  cocain.  (For  special  correction  of 
myopiB,  see  artiole  on  "  MyopiA.") 

EETiNoacoPY  wrrHOOT  a  Mtdbiatic— In  adulta  mjdriatica  may  be  un- 
desirable  from  one  reason  or  another,  and  in  manj  casea  retinoBC<^7  with' 
out  their  use,  combined  with  a  careful  aubjective  test,  will  give  exoelIent 
results.  Certain  points,  hovever,  need  apecially  to  be  considered.  If  a 
patient,  not  under  the  infiuence  of  a  m^driatic,  look  atraight  at  the  aight 

■  Thronghout  this  article  tha  movsiiieDt  orthe  li^ht  area  with  its  &tteDd»it  hia  b««n 
deacribed  Tor  the  uk«  of  clearneis  u  the  object  Tor  olnetration.  The  vrrilflr  vonld  stroagl; 
ttjg«  the  >dvisability  of  valcbing  the  morement  of  the  brightcat  part  of  tbe  illumiiikted  area, 
seeii  about  the  centre  of  tbe  pupil ;  ta  the  ihujoir  U  at  timei  very  indelinite,  whUe  tbe 
moTement  of  the  ligbt  area  maj  be  quite  distinct,  and  thie  to  eapecially  aeen  in  tbe  aboTs- 
mentloBed  casei  witn  double  ihailoirs. 
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bole  of  the  miiTor  two  difiBcuIties  at  once  ariae:  firstl;,  he  will  use  hia 
accommodatioD ;  and,  secondl^,  his  pupil  will  become  80  small  that  the  more- 
meot  of  the  Bhadow  can  hardlj  be  distinguished.  The  patient  ehould 
therefore  relaz  his  accommodstioa  by  lookiog  to  the  other  end  of  the  dark 
Toom  past  tbe  ob6erver'B  righi  ear,  wheii  his  right  eye  is  being  exaiimied, 
and  past  the  obaerver'B  l^i  ear  when  the  left  eje  is  ucder  eKamination ;  the 
observer  meaDwhile  must  use  bia  right  eje  wheii  examining  the  patleofs 
right  eje,  and  bis  left  for  the  patienfe  left  e^e.  Id  this  poaition  the  light 
is  thiown  by  the  mirror  on  the  optic  diac — the  leaat  eenaitive  part  of  the 
fundus — aDd  the  pupil  therefore  does  not  contract  so  much,  and  at  the 
same  time  tbe  reflex  is  brighter.  The  error  introduced  is  that  the  refraction 
at  the  diac  ma;  not  be  the  same  as  at  the  macula,  but  witb  careful 
Bubjective  testing  this  error  maj  as  a  rule  be  elimioated.  If,  hovever,  anj 
difficulty  be  expenenced  a  mjdriatic  should  be  used. 

LITERATDEE.— BowMAN.  Soy.  Lon.  OpMh.  Horp.  Rep.  vol.  ii.  p.  1B7.— OniouET.  Bec 
teophOiolmolegie,  1873,  pp.  11  »ud  316.— Charmlet.  R.  L.  O.  H.  Reportt,  toI.  z.  p.  3H.— 
Jacebok.  Slniaeopy.  Edvarda  and  Docker  Ca.,  PhiladelpliiA.^LKBOT.  Sai.  ginfraU 
d'oplUA.  1887,  1888.— MoNOTKR.  Ibid.  1887, 1888.— Mobton.  R^nKti/m  qf  Ihe  £ye.  H.  K. 
Lewis.  —  Pabbnt,  Rtu.  tfopUA.  1880,  1881,  pp.  6S  and  229. —Fambovb.  EUmaitary 
O^iOuitmic  Oplict.     ChurchUl,  1901. 


Retro-Pharyngeal  Abscess.    See  FHARTmc. 


Rheumatism. — This  subject  is  discuBsed  under  the  foUowing 
sections : — 

1.  Acnte  Bhenmatism         .     3S1  j  3.  Bhenmatoid  Arthritis    .     lU 

2,  BhAimnaMiiin  in  Ohildren     100  j  4.  Ohronic  TtTimifnii.t.iTn  430 
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MoBBiD  Anatoht       .                 .  383 


SrMPTOHS  ASD  C0UK8K        .  386 

DiAONOsis 392 

Proonosis  ....  394 

Tkkatmknt        ....  395 


Bhbdmatic  fever  ia  a  disease  estremelj  difficult  to  define,  and  yet,  wheD 
it  ocouTB  in  its  usual  tjpes,  bas  ali  the  characters  of  a  epecifio  afTection. 
It  is  wbeD  the  udubuu  forms  of  the  disease  are  studied  that  we  are  led 
to  rect^ise  that  it  is  one  of  a  large  group  of  diseases,  each  member  of 
which  posseBsea  definite  characters,  but  ali  of  whioh  bear  a  certain  familj 
resembJanoe  to  ooe  aaotber.  The  inalady  ia  a  very  eerious  one,  and  in 
the  CTovded  cities  of  England  very  common ;  but  becauee  it  is  Dot  often 
directly  fatal,  the  serioiis  results  that  arise  are  liable  to  be  imperfectl; 
realised.  Again  and  again  we  see,  especiallj  among  the  hard'WorkiDg 
clasaes,  tbe  young,  the  attractive,  and  intelligent,  maimed  by  seriouB  heart 
disease,  and  can  trace  from  a  first  attock  of  rheumatic  fever  the  com- 
mencement  of  a  life  of  sutTering  brightened  only  by  brief  intervala  of 
reapite. 
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^TiOLOGT. — The  causes  iDay  be  divided  into  the  predispoaiug  and 
exciting. 

Prediaposiiig  Causes. — Inheritance  ia  of  much  importance,  and  double 
ioberitoDce  is  more  liable  to  reault  in  a  severe  attack  in  the  cbild  than  is 
heredity  oa  one  side  only. 

It  is  probable  that  there  ia  in  rare  inetances  direct  infeotion  of  the 
fcetua  through  the  plaoental  circuiation,  and  there  is  little  doubt  that 
some  caaes  of  coagemtal  heart  diaease  are  due  to  this  direct  infection, 
though  more  UBuaUy  there  would  appear  to  be  not  a  direct  infection,  but 
an  inherited  vulnerability  of  the  tissues. 

Ithe\imatic  fever  is  more  common  in  childhood  and  adolescence  than  in 
adult  life ;  and  not  only  thia,  the  disease  is  more  virulent  and  the  manifesta- 
tions  more  uumeroua  in  the  young.  One  attack  doee  not  confei  inmiunity, 
and  there  appears  to  be  in  many  instances  an  increaaed  liability  to  further 
attacka.  On  the  other  hand,  with  advance  in  age  the  reaisting  power  of 
the  constitution  increasea,  and  in  conaidering  immunity,  we  muat  remember 
that  it  is  extremely  difficult  to  feel  sure  when  an  attack  of  rheumatic 
fever  ia  absolutely  cured. 

The  influence  of  8ex  ia  inconsiderable.  The  aeaaon  of  the  year  has  a 
marked  effect :  in  autumn  and  spring  rheumatic  fever  is  rife,  and  if  the 
autumn  commences  with  cold  and  wet,  after  a  long  speli  of  dry  and  hot 
weather,  numerous  cases  are  aure  to  be  met  nith  in  the  towns.  Aa  Dr. 
!N'ewaholme  has  inaiated,  rheumatic  fever  is  an  urban  disease,  and  he 
asBociates  it  also  with  a  low  level  of  ground  water. 

Mental  and  physical  strain  are  additional  factora.  There  is  good 
reason  to  believe  that  the  atrain  of  education,  esaminations,  and  the 
contest  for  medals  among  the  underfed  and  more  intelligent  of  the 
children  of  the  poor,  asalst  in  the  causation  of  the  choreic  type  of  rheumatic 
fever. 

Sudden  ohill,  eapecially  if  with  this  there  ia  phyaical  overstrain,  ia  a 
powerful  predispoaing  cauae,  and  it  is  not  uncomrnoD  to  get  a  very  definite 
hi8tory  of  auch  an  occurrence  froin  which  the  attack  can  he  accurately 
dated.  Acute  rheumatism  appeara  to  be  ubiquitouB,  but  in  warm  and 
equable  climates  its  occurrence  is  not  so  frequent,  and  it  is  not  unlikely 
that  the  thorough  realisation  of  rheumatic  fever  as  an  infective  disease 
will  bring  to  light  some  important  facts  upon  this  question  of  climatio 
influence. 

Epideroics  have  been  recorded  by  Dr.  Mantle  and  others,  but  they  are 
unusuaL 

That  any  particular  diet  predispoaea  does  not  seem  probable,  and  resta 
on  no  very  aure  evidence.  Insufficient  food,  the  emanatiooa  of  3ewer  gos, 
and  overcrowding,  by  lowering  the  health  are  prediapoaing  causes,  and  of 
these  foul  iiir  is  probably  an  important  one. 

The  Ezciting  Cause. — Rheumatic  fever  ia  an  infective  disease,  and 
as  in  other  diseases  of  this  type  there  are  many  factora  wbich  predispose 
to  the  actual  infection,  so,  too,  the  aame  is  true  in  rheumatic  fever.  The 
question  abo  ariaes  whether,  in  addition  to  varioua  predisposing  factors, 
there  are  several  exciting  causea  The  anBwer  t«^  this  question  cannot 
yet  be  said  to  be  decided,  though,  aa  the  reault  of  my  reaearchea  with  Dr. 
Alezauder  Paine,  I  believe  that  one  and  not  aeveral  different  bacteria 
will  prove  to  be  the  true  ezcitant  of  rheumatic  fever.  Thia  in  any 
caae  may  be  asserted  with  confidence,  that  the  ezcitant  is  a  bacterial 
infection ;  and  that  the  view  of  the  infective  origin  of  the  disease  has  not 
been   the  result  of  a  sudden  deeire  to  keep,  as  it  vcere,  in  the  lashion, 
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but  haa  been  tbe  outcome  of  many  year8  of  investigation  by  clinicians, 
pathologists,  and  bacteziologiBtB,  and  that  by  this  Tiew  the  manifestations 
are  well  explamed. 

At  firet  the  reeults  of  bacteriological  inveatigation  were  indecisive,  but 
of  late  Triboulet  and  Cojon,  WasBennaQn,  Pojnton  and  Paine,  and  Fitz- 
Meyer  have  indepeadently  isolated  diplococci  whicb,  though  diSering  iu 
Bome  minor  respects,  appe&r  to  be  identical  and  to  be  a  cauee  of  the  disease. 
The  earlier  researcheB  of  Wilsoa,  Mantle,  vod  Leyden,  LofBer,  and  many 
otbers,  prepared  the  way  for  these  later  inveetigations.  The  micrococcue,  as 
dsBcribed  by  Br.  Paine  and  myself,  ie  minute,  and  essentially  a  diplococcus, 
each  element  of  wbich  is  '5  /i  in  diameter.  On  Bolid  medla  it  gTows  iii 
8taphylococcal  masses,  in  liquid  medla  in  streptococcal  chains,  each  element 


of  which  is  a  diplococcus.  We  found  the  most  favourable  culture  medium 
wa8  blood-agar,  or  milk  and  boiiillon  Blightly  acidified  with  lactic  acid. 
W6  bare  isolated  it  &om  twenty  caaes  of  rbeumatic  fever.  It  is  preseol 
in  the  local  lesions,  and  in  the  blood  and  urine  of  the  livlug  patient  suffer- 
ing  from  pericarditia.  Injected  iutrsvenonsly  into  rabbits  it  reproduces 
the  disease,  and  can  be  isolated  from  the  local  lemons.  The  organism  is 
rapidly  de8troyed  at  the  sitea  of  the  local  lesions  in  man,  and  this  fact, 
together  with  its  minute  eize,  makes  it  difficult  to  6nd  in  the  tissues.  We 
have  Bucceeded  in  demonstrating  the  diplococcus  in  the  nodules  and  in 
the  Bynovial  membranes  of  the  joints,  and  have  isolated  it  from  both 
these  structurea  and  from  moet  of  the  rheumatic  lesions  It  is  usually 
preaent  in  the  exudations,  though  in  very  acute  and  clear  effaaions  it  may 
be  absent,  ot  present  only  in  smaU  numbera. 

In  auitable  medla  it  lives  for  long  periods,  and  keeps  in  some  measuie 
its  virulence.  It  stains  weU  witb  the  anlline  dyes,  but  in  the  tisaues  does 
not  lelain  the  gentian  violet  used  In  Gram'8  method  with  tenacity. 

The  diplococcuB  certainlv  galns  acceas  to  the  By8tem  through  the 
tonsils,  and  may  also  do  so  by  other  patbs  whlch  have  not  aa  yet  been 
demonstrated. 

On  the  other  hand,  Singer  maintaine  that  rheumatic  fever  is  an 
atteouated  pyEemia  due  to  infection  with  various  pua-fonning  coccL  But 
it  appears  inadvisable  to  consider  such  a  conatant  diseaae  as  iheumatic 
fever  as  an  attenuated  py[emla,  untll  aeveral  8peoifically  different 
pus  -  forming  micrococci  are  proved  cODclusively  to  cause  rbeumatic 
fever. 

A  brief  allaeiou  muat  also  be  made  to  a  view  vhicb  maintains  that 
arthhtic  rheumatlsm  ia  the  true  diaease  due  to  an  unknovvn  excitant,  and 
that  pericarditis  and  the  other  severe  lesions  are  the  reault  of  Becondary  in- 
fections.  To  consider  rheumatic  fever  as  a  multiple  arthritia  or  the  aevere 
leaions  as  complications,  la,  in  our  opinlon,  contraij  to  clinical  experience, 
for  they  are  manifestations  of  the  disease  in  its  severe  forma ;  further,  the 
diplococcus  may  be  present  in  the  ByQOvial  membranes  of  the  joints  although 
the  clear  esudation  niay  be  sterile,  and  hence  these  lesions  which  are 
looked  upon  by  upholders  of  the  view  as  true  rheiunatiam,  are  identioal  in 
their  or^in  with  other  rheumatic  manifestations 

Although  there  are  such  etrong  reasons  for  believing  the  cause  of 
rheumatic  fever  to  be  an  infection  with  a  diplococcus,  this  can  only  explain 
one  factor  in  the  disease — the  exciting  cause.  The  peculiar  poisons  that 
are  formed,  and  the  peculiar  vital  chemiBtry  of  the  human  tiesues,  are  as 
jet  unknowD. 

The  Morbid  Anatoht, — In  8tudying  the  morbid  anatomy  of  rheumatic 
fever  we  are  struck  by  the  numeroua  local  leaions  that  are  found,  and 
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the  disease  in  this  respect  is  in  marked  contrast  to  diphtheria,  in  which 
the  local  lesioDB  are  but  few.  In  these  poaitionB  the  diplococci  are  rapidlj 
destroyed  hy  the  cells  of  the  living  tiBBues,  but  while  preeeot  in  these 
leaionB  they  give  rise  to  a  condition  of  inBammation  wlucb  often  leaves 
the  tissues  more  or  lesa  damaged.  Theae  various  infiammations  in 
rhenmatic  fever  rarelj  auppurate,  but  when  the  tisBue  cha&gea  are  severe 
the  procesa  of  recovei7  is  Incotnplete,  and  eclerosis  and  consegueot 
deformity  of  such  deUcate  stmetures  as  the  cardiac  valves  will  result. 

The  recoverj  from  arthritis  is  U8ually  complete,  and  nodules  nuiy 
entirely  disappear,  but  inflammatiou  of  the  valvee  and  pericardium  re- 
peatedlr  ecdš  in  deformity  of  the  valve  segmeots  and  adhesion  of  the 
pericardium.  So  also  in  eome  cuses  the  joints  do  not  completel/  recover, 
and  the  nodules  may  persist  for  manj-  months.  Vfe  are  prepared — since 
the  local  chaages  are  the  result  of  the  invasion  of  the  diplococcus — to  find 
that  the  various  lesions  of  rheumatism  are  ali  of  the  same  type,  when  due 
allowance  bas  been  made  for  the  anatomical  peculiarities  of  the  vanooB 


If,  for  exainple,  rbeumatic  valvulitu  ia  chosen  to  itluBtrote  those  changes,  the; 
will  be  found  to  oe  the  following ; — ^icroscoptc,— When  the  diplococcus  Kains 
access  to  tbe  valve,  the  connective  tissue  immediately  beneath  the  endocaraium 
sweUs,  and  the  fibres  become  iadbtinct  and  separat«d  dj  a  alight  exudation.  Thus 
the  endocardium  at  that  point  is  raised  above  the  general  surface  of  tbe  valve. 
Later  the  connective  tissue  cells  proliferate,  tbe  endouielial  lining  is  destroyed,  the 
destructive  procesa  advances  to  the  stage  of  necrosis,  and  nuraerous  leuoocytes 


wiil  be  found  in  the  damaged  tissues.  Thus  the  vegetntion  is  fonued,  and  usuallr 
there  are  a  series  of  these  mnging  the  edge  of  the  Begments  of  tha  valve.  To  these 
vegetations  fibrin  often  becomea  attacheo,  but  this  deposit  of  fibrin  is  no  easential 
factorin  their  formation.  Repair  comrnencea  by  invasion  of  the  necrotic  part 
of  the  granulation  hy  fibroblosts,  and  thus  eventually  sclerosis  and  deformitj  of 
tbe  valve  result  It  is  an  imporlant  fact  that  by  the  tirne  the  vegetation  is 
completely  formed  most  of  the  organisms  are  destroyed  by  the  activity  of  the 
lissue  cells  and  leucocytea. 

Tbe  macroscopic  appearances  of  rbeumatic  valvulitls  vary  with  tbe  stoges 
of  the  process.  In  tbe  acut«  stage,  if  the  valve  was  previoualy  uninjured,  minute 
reddish  pink  elevstiona  are  visible,  and  the  valve  itself  is  Bwollen.  When  the 
procesa  is  lasa  acute  and  the  valve  damaged  by  earlier  attacks,  minute  yellow, 
9omewbat  translucent  escreacences  are  formed.  After  repeated  attacks  of  in- 
flamination  the  sclerosis  of  the  segmeots  of  the  valve  wbich  results  is  only  too 
well  recognised.  The  mitral  valve  ia  tbe  most  frequently,  and  also  the  most 
eztensively  iniured  Next  in  order  comes  the  aortic  valve,  tben  the  tricuspid, 
which  in  cbildbood  b  afiected  more  oftea  than  is  generally  thought,  and,  fiD^ly, 
thougb  rarelv,  even  the  pulmonarv  valve  may  Bhow  slight  beading. 

Tbe  nodule  passes  tbrough  a  like  series  of  cbsnges  ;  under  the  microsoope  in  an 
early  uodule  tbe  zoues  of  necrosis,  celi  proliferation,  and  swollen  connective  tissue 
can  be  readily  traced,  and  in  the  int«rsticeB  of  the  Bwollen  connective  tisaue  the 
diplococci  ma^  be  demonstrated.  In  their  macroscopic  appearance  these  nodules 
resemble  a  minute  sago  grain,  but  the  more  carefully  an  attempt  is  made  to 
diasect  them  from  the  tissues,  tbe  more  surely  do  they  diaappear  under  the  knife, 
for  the  ezudation  within  them  is  pressed  out^  and  scarcely  a  trace  of  the  nodule 
can  then  be  seen.  Tbey  are  not  therefore  in  their  cbaracteristic  stage  jifrrout 
nodules. 

When  the  diplococci  attack  the  more  vascular  stmetures,  such  as  the  peri- 
cardium or  joint  capaules,  they  locate  tbemselves  in  the  deUcat«  areolar  tisaue 
immediatel^  beneath  the  endothelial  lining.  Great  dilatation  and  oft«n  rupture 
of  the  capiUary  blood-vessels  result,  and  there  is  the  same  celi  proliferation, 
leucocytic  invasion,  and  connective  tissue  swelling  as  already  described.  Tbe 
exudations  into  the  pericai-dial  sac  or  joint  cavities  are  at  tirst  clear  or  blood- 
stained,  and  when  the  endothelium  is  intact  are  usuBlly  sterile.  Tbia  latter  foct 
is  also  coniirmed  by  experiment,  wbicb  is  important,  for  investigatora  bave 
experienced  difficulty  in  isolating  the  organism  from  tbese  clear  effusions. 

Later  the  fluid  becomes  more  opaqae  and  fibrino-cellular,  and  in  some  cases 
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la^en  of  tlie  i^astic  ezudation  are  deposit«d  upoa  the  ianer  surface  of  the  peri- 
CMdium  and  sjnovial  membrane.  A  film  of  these  Ia.ter  exud&tioQs  witl  show 
onder  the  mtcroacope  numeroua  leucocftes,  which  for  the  most  part  stain  veli 
with  aniline  dyeB  and  are  not  necrotic  The  iuteratitial  tisaue  between  tfae  muscle 
bundlea  in  the  neiehbourhood  of  the  inflamed  jcints  is  aiso  the  sest  of  similar 
changes.  The  tendon  eheaths  ma7  sufier  in  eiEtctlf  the  same  vay,  and  the  morbid 
chanKes  in  the  pleum  are  also  of  the  same  character. 

Tne  macroscopic  appearances  of  the  pericardium,  pleura,  and  ioint  capsules  are 
much  atike,  althouffh,  aince  it  is  the  virulent  rheumatism  in  vhich  the  pericaniial 
tiBsues  are  especiallj  attacked,  the  changes  in  that  atructure  are  usuallf  more 
definite.  In  the  early  Btage  there  is  swelling,  the  tissuea  on  section  look  gelatinous, 
and  wbere  the  blood-vessela  are  chieflj  distributed  there  is  much  hjpertemia. 
Later  there  ma^  be  Hclerosis  and  adhesion. 

The  rheumatic  poisons  are  injurious  to  the  myocardium.  In  severe  oases  there 
is  considerable  fatty  degeneration  of  the  fibres,  and  thuugh  this  change  is  most 
evident  benoath  the  inflamed  pericardium,  it  occiirs  throuKhout  the  heart  wall, 
and  is  especiallj  noticeable  in  the  neighbourhood  of  the  olood  capi^laries.  In 
some  cases  there  mav  also  be  considerable  celi  exudation  in  ttie  fibroua  tissue 
between  the  muscle  bundlea,  and  vhea  the  procesa  ia  long  continued  a  definite 
Gbrosis  of  the  heart  wall  resulta. 

Acute  arteritis  bas  been  described  bf  L^rouz  as  a  result  of  rheumatic  fever. 
The  changes  commence  immediatelj  beneath  the  liningof  the  vesael  wall,  and  are 
of  the  usual  tjpe. 

Another  morbid  change  in  connection  with  the  cardio-vascular  ByBtem  is  a 
fibrosis  around  the  small  arterioles  and  capillaries,  and  is  of  interest  aa  seeming  to 
throw  some  light  upon  the  pathologj  of  arterio-capillarj  fibrosia. 

Fhlebitis  with  consequent  thromboais  maf  also  result  from  the  rheumatic 
proceas.  There  is  absence  of  suppuration,  and  in  severe  casea  after  the  procesa 
has  subsided  the  clot  ia  orsanised  and  the  vessel  converted  into  a  Gbrous  cord. 

The  studv  of  the  morbid  anatom^  of  sucli  viscera  as  the  luuRS,  the  liver,  the 
spleen,  and  the  kidnevs,  is  a  more  difficult  raatter.  There  are  the  complicating 
factors  of  cardiac  faflure  from  mechanical  erabarraasment  due  to  iojurf  of  the 
valvBS  and  conaeauent  "  backworking."  There  is  also  the  fortunato  ranty  of  death 
from  a  first  attack.  We  are  cramped,  too,  hj  such  familiar  terma  as  "  nutmegged 
lirer,"  "mechanical  congeation  oi  the  lungs,"  and  "cyanotic  induration  of  the 
kidnejs."  Vet  there  are  good  reasons  to  believe  tliat,  aj)art  from  the  weU- 
recognised  and  definite  changes  due  to  cardiac  failure,  there  is  alao  another  series 
of  changes  in  these  viscera,  tne  direct  result  of  the  rheumatic  infection. 

The  Z^nf/«.— Pneumonia,  for  examp!e,  ia  one  of  this  aeries. 

Rheumatic  pneumonia  is  broncbo-pneumonic  in  its  diatribution  and  seldom 
massive,  as  is  tne  pneumonia  due  to  the  diplococcus  lanceolatua-  The  patches  are 
geuerallv  near  the  pleural  surface  of  the  lung,  though  in  some  cases  they  are 
scattered  throughout.  There  is  some  amount  of  pulmonarv  collapse  around  these 
areas  of  pneumonic  change.  The  blood-veasels  are  greatly  diatended,  and  there 
are  oft«n  hsemorrhages  in  the  alveoli,  which  also  contain  endothelial  cells  and 
leucocjtes,  but,  aa  a  rule,  not  a  wBl!-marked  network  of  fibrin. 

The  diplococci,  whicb  are  very  small  and  not  lanceolate,  are  sometimes  present 
in  great  numbere  in  the  exudation. 

Apart  from  mechanical  congestion  of  the  lungs,  a  definite  pulmonary  cedema 
sometimes  occurs  whicli  ia  most  marked  in  tbe  upper  lobea.  Tbe  lung  is  firm,  but 
doughy  on  preaaure,  and  on  section  much  (edema  fluid  can  be  Hque^ed  from  the 
cut  Burface.  Microscopic  examination  show3  that  the  alveoli  are  fuU  of  this 
cedema  Suid. 

The  Liver.— Ia  a  fatal  first  attack  of  rheumatic  fever.  wben  there  is  no  cedema  or 
other  definite  evidence  of  "  backworking,"  tbe  liver  will  be  fotind  uniformly  pale, 
and  a  section  of  such  a  liver  showa  eztensive  fatty  changes,  which  have  not  the 
diatribution  characteristic  of  the  "nutmeg  liver."  The  change  is  general,  and 
most  probably  the  direct  efifect  of  the  rbeamatic  poison.  The  occurrence  of 
hMmatoporphyrinuria  has,-from  quite  another  line  of  evidence,  been  pointed  out  by 
Dr.  A.  £,  Garrod  as  extremely  su^iestive  of  alt«ration  in  the  hepatic  metabolism 
in  rheumatic  fever. 

The  Spleen,— In  some  of  the  more  malignant  tvpes  the  apleen,  as  pointed  ont 
by  Frofesaor  latten,  ia  uniformly  eniarged,  witnout  a  trace  of  infarctioo  to 
account  for  it.  But,  as  a  rule,  the  spleen  does  not  seem  to  be  one  of  the  viscera 
irhich  is  much  altered  by  the  direct  enect  of  rheumatic  fever. 

The  Eidn^t.-ln  severe  cases  there  may  be  we11-marked  cloudy  svelling, 
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coagulation  necroBia.  and  Eattv  chanse  in  the  cells  of  tbe  convoluted  tnbulea  of 
the  kidae^B,  and  it  ia  very  proDable  tbat  the  toxins  are  ezoreted  bf  this  chaimel 
and  ar«  the  caude  of  these  cbanges.  HEematuria,  apart  from  infarction,  may 
result  in  tbe  ualignant  typeB  of  the  disease,  and  albuminuria  iDay  also  oecur, 
both  of  wbich  nccurrences  lend  support  to  the  view  that  the  rheumatic  poisons 
have  a  direct  action  upon  the  kidne^a,  though  in  man  this  is  not  usuaU;  of  a 
severe  type.  The  diplococcus  can  be  isolated  from  the  urine  in  virutent  cases  of 
rheumatic  fever. 

Th€  5rot».— The  morbid  changes  in  rheumatic  chorea  are  extrenielr  difficult  to 
ascertain,  the  opportunities  are  go  rare,  and  the  brain  so  difficult  to  thorouKhlf 
investigate.  Hyper»mia  and  minute  hEemorrliages,  exudation  around  the  capillarj 
blood-vessels,  cloud^  6welling  of  the  neurones,  sometitnes  minute  emboli  or 
thromboses,  and  a  sb^ht  leptomeningitis,  are  araong  the  cbangea  observed,  and  are 
such  as  we  sliould  be  led  to  expect 

After  death  from  hyperp7rexia,  as  a  rule,  no  definite  morbid  changee  have 
been  found  in  the  brain. 

Angina  FauciuTo.—The  faucial  inflammation  is  in  no  way  distJoctive ;  it  ia 
usuallj  catarrhal  and  rarelv  suppurative,  but  there  may  be  a  membmnous deposit 
upon  the  tousils  or  a  coridition  of  foUicular  tonsiliitis.  From  repeated  attaclu 
considerable  fibrosis  of  the  tonsila  reaults,  and  a  section  through  auch  tonaila  may 
Bhow  loculi  containin^  inflammatorj  exudation  at  Eome  dtatance  from  the  surface. 

The  diplococcus  sains  access  to  the  sjstem  througli  tlie  tonsils,  and  may  be  found 
in  the  int«rstitial  iramework  in  the  neighbourhood  of  the  small  bio<>d-ve8sela ; 
but  to  isolat«  them  from  thenumerous  micro-organifuiis  that  arealway8present  in 
the  throat  is  a  very  difficult  undertaking  in  the  present  stat«  of  our  knowled^ 

Tke  Cvtaneoui  Lesioni. — Apart  from  the  Budamina  and  miliaria,  there  is  in 
most  of  the  rheumatic  lesions  great  dilatation  of  the  blood  capiilaries,  and  often, 
as  in  purpura,  actual  rupture  of  their  waLU.  In  oddition,  in  some  cases  there  is 
conaiderable  esudation  into  the  Euboutaneous  tissues,  a  change  which  is  especially 
noticeable  in  erytheiiia  nodoauni. 

In/aretion.—The  occurrence  of  infarcts  in  the  viscera  in  rheumatic  fever  is  an 
interesting  problent  They  occur  far  more  frequently  in  malignant  endocarditi«, 
and  are  ascribed  to  the  detachnient  of  portions  of  the  exuberant  v^etations  or  to 
detached  blood-clot.  In  aimple  rheumatism  they  occur  most  usual]y  in  advanced 
mitral  lesions. 

TA«  Blood.— There  ia  usually  well-marked  coagulation  of  the  blood  aft«r  death. 

Sthptoms  and  Course. — Rheumatic  fever  has  no  deSnite  incubation 
period,  aad  the  oneet  m&j  be  either  acute  or,  as  Ib  more  u8uaUy  the  caae, 
graduaL  AVhen  the  onset  is  acute  there  ia  aome  definite  historj  of  chiU  or 
exposure  from  which  the  illneBs  ia  dated,  and  the  first  s^mptoms  generali^ 
BhDw  themselves  withiQ  a  week. 

There  is  a  feeling  of  malaiae,  with  moderate  fever  and  chilliness ;  there 
may  be  a  eore  throat  or  stiif  neck,  and  the  ejes  Jook  dull  and  heavy, 
MuBGuIar  feeblenesB,  tleetiDg  paina  in  the  limbs,  and  prostration  follow, 
and  uHuallf  in  the  adult  acute  multiple  arthritis  developa  and  makes  the 
diagnoBie  clear.  When  the  onset  is  gradual  there  are  often  vacue  STmp- 
toms,  which,  now  the  disease  is  recognised  as  infective,  are  of  much  interesi. 
AoEenua,  irritability,  loss  of  energy,  and  wasting  are  frequent,  eapeciall^  in 
young  subjecta  Again,  headache,  epigastric  poin,  and  stifTness  in  tbe 
muacbs  and  jointa,  are  Tery  suspiclous  STniptoma,  the  more  bo  if  they  aie 
accompanied  with  a  alight  rise  of  temperature. 

The  acute  attacks  of  rheumatic  fever  in  adult  life  we  aasociate  with  a 
rapid  and  tranaient  multiple  arthritis,  which  qiiickly  renders  the  patient 
quite  helplesa,  and  at  the  same  time  makes  the  nature  of  the  illneaa 
appareut.  Vet  it  is  unfortunately  the  caae,  that  with  them  as  with 
children,  the  first  uneguivocal  sign  of  rheumatic  fever  may  be  inSam- 
mation  of  the  heart  and  not  arthritis,  and  this  carditis  maj  have  been 
in  eiistence  for  some  dajs  before  precordial  pain  and  breathlessness  con- 
vince  the  patient  that  be  is  seriouBly  ill. 

A  severe  attack  of  the  arthritic  type  of  rheumatic  fever  is  at  its  beight 
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a  ver7  characterietio  diseaBe.  The  eufferer  IJes  in  bed  quite  belplesa, 
dreading  tbe  sligbteat  movemeDt;  many  of  the  larger  jointB,  and  not 
infrequently  tbe  smaller  onea  as  well,  are  8wollen  and  extremely  teader. 
Over  the  joints,  which  feel  hot  to  the  touch,  there  maj  be  a  red  flush,  aud 
the  implicatioD  of  the  tendons  aud  the  periatticular  tisBues  in  tbia  trana- 
itorj  inflammation  add  to  the  distress. 

From  daj  to  daj  jointB  vvhich  were  pievioualj  unaffected  are  attaoked, 
aud  otbers  akeadj  intlamed  begin  to  aubaide  often  with  great  rapiditj. 

The  temperature  is  raised  to  a  moderate  degree  (102°),  but  runa  bo 
deficite  course.  The  mind  is  clear  and  as  a  rule  acute;  the  tongue  is 
tbicklj  Goated  witb  a  wbite  fur.  In  manj  cases  there  ie  profuse  8weating, 
and  the  bout  odour  that  is  present  bas  long  been  pointed  out  as  a  feature  of 
the  illnesB.  If  the  Bweatiiig  is  profuse  there  is  conaiderable  tbirst,  but  the 
appetite  is  lost,  and  bowels  are  often  conetipated.  The  pulse  varies  with 
tbe  eitent  of  tbe  implication  of  tbe  beart,  but  it  is  usuallj  increased  in  rate, 
regular,  with  a  large  wave,  and  easilj  compresBible.  Eiamination  of  the 
beart  verj  frequeiitlj  sbow8  that  there  is  a  definite  dilatation.  Tbe  impulse 
is  diffiiae ;  tbe  area  of  deep  cardiac  dulness  increased,  eepeciallj  toward  the 
left ;  the  first  sound  of  tbe  heart  over  the  region  of  the  impulse  is  abort, 
aud  the  aecond  sound  over  the  pubnonarj  area  accentuated.  In  additfou 
there  maj  be  a  soft  sjstolic  murmur  beaid  most  plainlj  Intemal  to  and 
sligbtlj  above  the  left  nipple. 

Thie  represeuts  tbe  earliest  aSection  of  the  beart  in  rheumatic  fever,  and 
tbis  eminentlj  recoverable  condition  maj  drift  almost  imperceptiblj  into 
organic  valvular  disease.  Tbe  clinical  importance,  theretore,  of  tbis  dilata- 
tion is,  as  Dr.  D.  B.  Lees  bas  inaisted,  great. 

The  respiTatOTy  sistem  is  but  little  affected.  Except  for  anzietj  and 
distress  of  mind,  with  insomnia  from  tbe  pain,  tbere  are  no  definite  nervov,8 
dieturbances.  The  uHne  is  Bcantj,  higb-eoloured,  and  strouglj  acid ;  the 
cblorides  are  diminisbed,  and  the  urates  are  increased  and  form  a  thick 
depoeit.     Hsematoporphjrin  is  sometimes  present  iu  large  quaDtitie8. 

The  course  of  the  Ulness  is  verj  indelinite,  and  maj  be  protracted  bj 
repeated  relapses  over  manj  vveeks.  An  acute  attock  lasts,  as  a  rule,  about 
tbree  weeks,  but  at  tbe  present  time  active  treatment  is  so  commonlj 
adopted  that  it  hardlj  serves  a  useful  porpose  to  laj  dowQ  auj  detinite 
duration  for  tbe  illness.  Rheumatic  fever  is  one  of  those  diseases  from 
wbich  oonvalescence  is  often  b1ow,  aud  in  whicb  it  is  evtremetj  difbcult 
to  feel  sure  wbeD  ali  active  sjmptoms  are  at  an  eud.  lUcoverj  finds  tbe 
patieut  anEemio  and  proatrate,  and  it  is  not  uncommou  to  find  that  the 
joints  remain  stifiT  and  muscles  teuder  for  a  long  time  after  tbe  recoverj  is 
otherwise  complete.  On  tbe  other  band,  au  acute  attack  of  the  artbritic 
tjpe  is  verj  rarelj  iudeed  fatal,  and  when  tbia  is  tbe  caae  deatb  is  usuallj 
due  to  tha  aupervention  of  cerebral  rbeumatism  and  byperpjrexia. 

In  tbua  sketching  briefij  the  clinical  sjmptoms  of  the  arthritio  tjpe  of 
the  disease,  I  do  not  wish  to  implj  that  the  more  severe  tjpes  of  rheumatic 
fever  with  visceral  inflammatious  are  complications  of  the  true  diseaBe.  To 
tbis  extent  tbej  are  complications,  that  thej  iutroduce  manj  new  dangers, 
and  ueed  a  more  elaborate  watcbfulness  and  čare  m  tbeir  treatment,  but 
tbej  are,  I  bebeve,  essentiollj  rheumatic  manifestations  and  uot  the  result 
of  secondarj  infection. 

To  enter  into  detail  upon  theee  various  manifestations  would  be  to 
trespaaa  upon  tbe  article«  alreadj  devoted  to  tbeir  studj,  and  it  must  sufBce 
to  point  out  tbe  cbief  oUnical  sjmptoms  which  lead  tbe  phjsiciau  to  recog- 
nise  tbeir  occurrence. 
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First  in  order  of  importance  are  the  cardiac  afTectiona — endocarditb, 
perioarditis,  and  myocarditis.  The  proper  imderstanding  of  theee  will  be 
much  Bimplitied  if  it  is  recognised  that  in  severe  rheumatism  of  the  heart 
ali  the  structuree  are  injured,  and  that  the  condition  is  one  of  carditia — but 
in  some  csses  the  brunt  of  the  disease  falls  on  the  valTea,  in  othen  on  the 
pericardium,  and  again  in  others,  probablj,  on  the  m^ocardium.  Becalling 
the  teaching  of  tbe  morbid  anatomj,  we  must  dismisa  from  our  minds  the  idea 
that  myooanlial  chaogea  necessarilj  spread  from  tbe  pericardial  inflamnui- 
tion,  and  recognise  that  ihej  are  a  morbid  result  of  the  rheumatic  poisona 
upon  the  muacular  structure,  sa  much  as  are  the  Bomewhat  aimilar  though 
more  intense  changea  in  dipbtheria  the  result  of  the  tozine  of  that  disease. 

Aa  age  advances  the  cardiac  affection&  become  lesa  frequent,  but  dilata- 
tion  of  tbe  heart,  the  earliest  evidenoes  of  which  have  already  been  described, 
stili  remains  freguent. 

Endoea/rdiHs. — It  is  difficult  to  determine  at  the  bedside  when  the 
valves  are  actually  inflamed,  for  the  onaet  of  the  valvulitia  may  be  at  any 
period  in  the  disease,  and  the  amount  of  general  diaturbance  very  slight. 
Keduplication  of  the  second  eound  over  the  impulse,  eBpecially  if  with  thia 
there  is  a  soft  ByBtolic  munnur  which  can  be  traced  toward  the  left  axilla, 
points  atrongly  to  some  dam^e  of  the  segmenta  of  the  mitral  valve,  and 
though  the  murmur  m&y  SQbsequently  disappear,  this  persietent  alteration 
in  the  character  of  the  second  sound  betrays  that  the  valve  bas  been  Blightly 
damaged. 

Ajay  rise  of  temperature  or  increase  in  the  rapidity  of  the  pulse  muat  be 
looked  for  as  an  additional  proof  of  the  occurrenoe  of  endocarditia. 

Malignant  endocarditia  ia  fortunately  not  a  common  occurrence  in 
rheumatic  fever,  though,  &om  investigations  made  with  Dr.  Alexander 
Paine,  I  am  convinced  that  this  reeult  may  be  a  manifestation  of  rfaeumatio 
fever,  eBpecially  when  the  valvea  have  been  damaged  by  previous  attacks  of 
rheumatiam.  The  ouaet  of  this  fatal  form  of  valvuUtis  is  UBuaIly  very 
gradual;  persisteot  rapidity  of  the  action  of  the  heart,  loud  and  often 
muaical  murmurs,  irregular  fever,  infaiction,  aniemia,  and  emaciation  are 
among  the  important  mdicatiooa.  In  some  cases  there  is  doubt  as  to  the 
di^nosis,  even  to  the  very  end  of  the  illness,  but,  aa  a  rule,  with  tbe  progress 
of  the  disease  the  ^rmptoma  diverge  more  and  more  from  those  which  are 
associated  with  simple  rheumatic  fever. 

Pericarditia. — It  is  the  virulent  rheumatic  infeotions,  auch  aa  are  more 
frequently  seen  in  childhood,  that  give  rise  to  pericarditis,  and  its  occurrence 
is  alwayB  a  grave  matter.  But  to  aeparate  rheumstio  pericarditis  from  endo- 
carditia and  myocarditis,  and  to  study  it  apart  from  them,  is  djfficult  and  in 
Bome  degree  rnialeoding.  There  are  many  cases  of  carditis  in  which  peri- 
cardial inflammation  cannot  be  deteoted  or  does  not  oocur,  whioh  neverthaleas 
damage  tbe  heart  very  seriously,  and  their  importance  is  apt  to  be  under-rated 
because  pericardial  friction  bas  not  been  beard.  Overmucb  of  the  actual 
damage  to  the  heart  in  rheumatiam  has  Tery  probably  been  laid  at  tbe  door 
of  pericarditiB  and  tbe  adherent  pericardium,  which  is  so  freguent  aa  a  BequeL 

Pain  over  the  heart,  dyBpn<ea,  a  rise  in  tbe  temperature,  pallor  of  the 
faoe,  mental  anxiety,  and  even  deliriiun,  are  among  the  early  Bigns  of  peri- 
carditia The  pulse  is  rapid,  often  irregular,  and  the  tension  remarkabl; 
low.  The  pericardial  friction  sound  is  frequent,  and  it  may  not  be  out  of 
plače  here  to  insist  upon  the  fact  that  the  greatly  increased  area  of  the 
oardiao  dulness  that  ia  bo  common  is  far  more  often  the  result  of  cardiac 
dilatatioD  than  of  a  large  pericardial  effusion. 

Myoca/rditi». — The   myocaidial   changes  in   rheumatic   fever  are   Yery 
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diiBcnlt  it  not  impossible  to  diagnoee,  though  we  may  ofteii  have  good  reasoa 
for  auBpecting  them.  Insidioua  myocardiaI  diaease  of  rheumatic  oligin  is 
also  verj  possiblj  more  importaut  than  is  generali^  recognised,  for  it  is  ud- 
doubted  that  there  are  cases  of  rheumatic  morbus  cordie,  the  afmptoms  of 
whicb  are  far  more  urgent  than  the  phyBicaJ  sigus  would  lead  ub  to  ezpect, 
and  whicb  are  aome  of  them  dne  to  damage  to  the  cardiac  muacie. 

Ali  rheumatic  affectioas  of  the  heart  may  comrnence  so  unobtnisivel^ 
that  nothiog  but  a  routine  and  careful  esamlnatioii  in  everj  caBe  of  rheu- 
matic fever  can  protect  us  from  error.  And  when  rheumatic  fever  hae  left 
its  tracea  on  the  heart,  and  the  patient  is  numbered  as  ose  of  the  great 
group  of  cases  of  morbua  cordia,  it  is  more  often  a  freah  attaok  of  rheumatism 
that  injuiea  the  compenaation  of  tbis  damaged  heart  thau  anj  direct 
mechanical  OTerstrain. 

JPhlefntia  and  Venous  Throvibosia. — Fhlebitia  and  venous  tbromboBis  are 
amoDg  the  more  unusual  occurrencee,  though  within  the  last  four  ^eors  I 
have  met  with  Bix  undoubted  ezamples,  which  leads  one  to  suppose  it  may  be 
more  comrnon  than  ia  perhaps  thought  to  be  the  caae.  Ftencb  obeervers  have 
frequeDtl7  observed  the  condition,  and  atate  that  phlebitia  ie  most  common 
in  the  lower  estremities.  The  pblebitis  in  my  experience  has  commenoed 
in  the  large  reina  of  tbe  arms  and  neck,  and  ali  tributaries  of  the  superior 
vena  cava,  including  the  upper  part  of  the  vein  itself,  maf  be  occluded. 

The  diagnosis  reeta  upon  the  occurrence  of  locabaed  cedema  of  the  arms, 
face,  or  cheat,  with  teuderness  along  the  damaged  veina,  dilatation  of  the  col- 
lateral  veasels,  and  aometimes  the  dj8Covery  of  firm  cords  in  tbe  poaition  of  the 
veina.     In  four  of  the  six  caaea  that  I  have  seen  there  wa8  also  pericardltie. 

Changeb  in  thk  Blood. — Ancemia. — During  an  attack  of  rheumatic 
fever  there  ie  a  fall  in  the  number  of  red  blood  coipuscles.  The  decreaae 
is  usuall;  rapid,  and  in  convalescence  this  losa  may  also  be  rapidlj  repaiied. 
There  are  cases,  however,  in  wbich,  as  Dr.  A.  E.  Garrod  haa  pointed  out, 
ansemia  may  peraist  for  a  long  while,  and  in  whicb  there  ia  a  fall  in  the 
hsemoglobin  worth  of  the  blood  corpusclee.  There  ia  verj  ofteo  a  moderate 
leneocjtosis,  and  this  in  exceptional  cases  may  be  very  marked,  and  tbe 
leucocyte8  contain  diplococci.  In  severe  oaaes  of  pericarditis  the  diplococci 
circulate  in  the  general  blood-atream,  and  can  be  isolated  from  the  blood,  bul 
in  tbe  leas  severe  casee  it  is  doubtful  if  even  with  10  cc.  of  blood  any 
conabant  resulta  would  be  obtained. 

Kespiratob?  Affkctions. — Pleurist/. — Rheumatic  pleuris/  is  frequent 
wbere  there  is  pericarditis,  and  thoae  parts  of  tbe  pleune  which  overlap  the 
pericardium  are  e8pecially  liable  to  be  attacked.  Pleuro-pericardial  iriction 
is  perhsps  more  freijuent  in  rheumatic  fever  than  In  an7  disease,  for  aa  a 
nile  this  inflammation  is  plastic.  Fain  in  the  side,  a  catcb  in  the  breath, 
and  a  pleural  friction  rub,  are  uBualIy  preseut  in  rheumatic  as  in  otber 
forms  of  pleurisy.     Rheumatic  pleurisy  maj  no  doubt  also  occur  apart  from 

Eericarditia,  and  it  is  an  important  queetioa  that  yet  remains  to  be  solved, 
ow  many  priroary  pleurisiea,  wbich  are  non-auppurative,  are  rheumatic  and 
not  tuberculai  in  tbeir  origin. 

FneuTtumia. — Rheumatic  pneumonia  is  frequent  in  the  severe  attacks  of 
visceral  rheumatiam.  The  clinical  features  are  in  some  respects  remarkable. 
It  is,  as  stated  in  tbe  study  of  tbe  morbid  anatomy,  essentiallj  a  broncho- 
pneumonia,  and  when  due  allowance  is  made  for  tbe  collapse  of  the  left 
lung,  which  alwayB  occuiB  when  the  heart  is  rouch  enlarged,  it  ia  doubtful 
whethet,  aa  has  been  maintained,  it  occurs  more  frequently  on  the  left 
aide.  It  may  certainlj  be  preaent  on  both  sides.  The  phjsical  aigna  are 
sometimes  mucb  more  eztensive  than  the  leaions  would  lead  one  to  Buape<''t 
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for  the  Bctual  pneumonic  ohange  Ib  amalL  The  temperature  risee  abruptij, 
but  falb  bj  Itsis  ratber  than  hj  criaia,  and  the  rapiditj  of  the  resolution  ie 
remarkable. 

Pvimonary  (Edema. — Polmonaij  cedema  is  rare,  and,  aa  deecribed  by 
Freach  writerB,  occuib  Buddenly  and  unezpectedl^  in  the  mild  oasea.  Sach 
inslances  ae  I  have  met  with  have  cxM3UTTed  in  the  severe  forms  oF  cardiac 
rheumatiBm.  Sharp  crepitations  appear  over  the  upper  lobes  in  front,  and 
tben,  if  the  condition  is  to  prove  fatal,  guicklj  spread  over  the  entire 
lungB.  Tbere  is  great  re8piratory  dietress,  but  in  the  earl^  etage  recovei7 
ia  posaible,  and  the  orepitations  maj  rapidl^  disappear. 

It  is  a  verj  interesting  point  that  this  cedema  is  probably  not  of 
mechanical  origin,  for  it  commencea,  as  doea  the  cedema  in  renal  disease,  in 
the  upper  lobes,  and  is  more  marked  in  theee  lobea  after  death.  In  connec- 
tion  with  the  occurrenoe  oF  this  oedema,  it  ma^  be  advisable  to  consider  the 
posaibilit^  that  iutolerance  of  aalic^lates  ma^  be  a  factor  in  the  causation. 

NSBVons  Symptohs. — Chorea  in  adult  life  ia  rare,  though  youDg  women 
during  pregnane^  m&j  Buffer  sometimeB  most  severelf,  and  thoae  who  have 
had  a  previoua  attack,  or  have  auffered  from  other  forms  of  rheumatic  fever 
in  earlier  life,  appear  to  be  the  most  liable.  In  adulta  also  a  condition 
uiay  be  sometimes  noticed,  duiing  an  attack  of  rheumatic  fever,  which  caa 
hardly  be  termed  chorea,  but  in  whioh  the  voluntary  movements  are  un- 
oertaiu,  audden,  and  Bometimes  irregular.  Finally,  there  are  caaes  of  chorea 
in  earlf  life  which  peraiat  for  many  yeara,  and  which  may  be  truly  oalled 
chronio  chorea. 

Peripheral  neuritis  Ib  an  occasional  event,  and  atrophy  of  the  amaU 
muscles  of  the  hand  niay  sometimea  reach  an  eztreme  d^;ree.  In  some 
oaaee  muscular  atrophy  and  arthritis  combined  produce  a  condition  verj 
do8ely  reaembling  acute  rheumatoid  arthritis. 

Sype7yyrexia ;  Cerebrat  Sheujjiatism  o/  the  Frenek  Writers. — This  is 
tiie  most  Eatal  event  that  occurs  in  an  attack  of  rheumatic  fever,  but  ia 
fOTtunately  rare. 

The  rapid  riae  of  temperature  to  Buch  a  limit  as  108°,  or  even  higher, 
forma  the  most  striking  feature,  but  the  cerebral  symptoms  are  also  veTy 
remarkable,  and  they  may  occur  before  the  temperature  haa  reached  a  great 
height.  There  can  be  little  doubt  that  behind  theae  copditiona  there  is 
some  underlying  cauae  which  accounta  both  for  the  cerebral  8ymptoma  and 
the  hyperpyrezia.  Headache,  restlessneBB,  and  insomnia  may  be  the  early 
symptoma  Sometimes  much  urine  is  passed,  and  the  pain  in  the  joints 
may  disappear  and  sweating  cease.  Later,  delirium,  coma,  muecular 
tremors,  and  involuntaTy  evaouations  occur,  and  death  may  follow  general 
convulsions.  The  temperature  may  rise  with  extreme  rapidity,  or  after 
maintaioing  a  high  level  for  Bome  c[ay8  snddenly  rise  beyoud  the  limita  of 
Bafety.  The  condition  is  alway8  one  of  eztreme  danger,  and  one  wbich 
requires  prompt  and  deciaive  treatment. 

Angina  Favciuta. — There  is  no  charaoteriatic  sore  throat,  but  the  moet 
common  type  is  probab!y  the  one  deecribed  by  Fernet,  and  quoted  by  Dr. 
A.  E.  Garrod  in  his  treatise  on  rheumatiam :  "  A  difTuse  erythematous 
redness  ia  seen  to  ocoupy  the  whoIe  of  the  back  of  the  throat,  and  some 
oedematoua  awelliDg  of  the  muooua  membrane  ia  present,  which  is  most 
marked  about  the  uvula,  which  is  8woUen  and  elongated.  The  pharynx  is 
moiat  and  free  from  ali  ezudation ;  one  or  both  tonsda  may  preaent  more  or 
lees  conaiderable  Bwelling."  The  throat  is  one  path  of  infection,  but  it 
woidd  be  unwiae  to  claim  it  aa  the  only  one ;  at  the  same  tirne,  if  inflamma- 
tion  is  to  be  looked  upon  as  an  etfort  of  resistance,  it  may  be  vreli  to  point 
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ont  the  possibilit^  of  &  virulent  infectioD  by  this  chanael  without  tbe 
occarrance  of  pain  and  inflamrnstioD.  Such  an  occurreace  in  other  infeotioDS 
— puerperal  fevet,  for  exaniple — is  thoroughly  recognieed.  Tha  infeotioa 
maj  be  teniblj  virulent,  but  local  changes  practioally  absent. 

1'eritonilis. — When  we  conrider  the  frequeQcy  of  pericarditiB  and 
pleurifif,  it  is  interesting  to  find  the  rarit^  of  peritonitis ;  but  though  rate, 
the  ocGuirence  is  undoubted,  and  with  the  other  a^mptoma  of  this  condi- 
tion  loud  peritoaeal  &ictioD  may  be  occadonallj  heard. 

Acute  dilatation  of  the  stomacb  may  foUow  theumBtic  fever,  and  the 
digestion  is  often  enfeebled  for  some  tirne  after  a  prolooged  attack. 

Appendidtis  has  been  traced  to  rheumatic  fever,  and  among  others  Dr. 
Burne;  Yeo,  Dr.  Sutheiland,  and  Dr.  Beverley  Bobinson  have  supported 
this  Tiew.  It  is  very  difficult  to  trace  a  dehnite  connection  between  these 
diaeaaes,  and  the  subject  is  the  more  difficult  becauBB  there  Bometimes  arlBes 
in  connection  with  appendicitis  a  septic  arthritis  which  may  clo8ely 
reaemble  the  arthritis  of  rheumatism. 

Kenal  Affkctions. — Nephritit,  though  not  oommon,  lias  been  observed 
by  competent  authoritiea,  and  it  ia  very  probable  that  the  kidney8  are  often 
^maged  by  repeated  attacks  of  rheumatic  fever,  without  that  damage 
teaching  the  sb^  of  an  actual  nephritis.  Rheumatic  fever  may  in  this 
way  asaist  in  the  production  of  that  condltion  recogniaed  in  later  Ufe  aa 
"granular  kidney." 

Albuminuria  sometimea  occurs,  and  if  there  is  infarction,  hcematuria. 

Htematuria  may  occur  also  mthout  any  evidence  of  infarction  in  some 
malignant  type8  of  the  diseaae  to  whicb  Prof.  Litten  has  especiallj  directed 
attention. 

Svhcatan^oua  Nodules.  —  Subcutaneous  nodules  sometimes  occur  in 
adulta  over  the  boDy  prominences  and  along  the  aheatha  of  tendona.  In 
some  aeaeous  these  nodules  are  far  more  common  than  in  others,  and  it  ia 
theu  they  are  most  liable  to  be  fouad  in  adults,  and  it  ia  then  also  they 
may  occur  without  severe  cardiac  diaease,  which,  as  Dr.  W.  B.  Gheadle  has 
inaiated,  ia  tbe  usual  accompaniment.  Myalgia  may  be  a  troubleaome 
Bjmptom  in  au  attaok  of  rbeumntic  fever,  wbeu  tbe  jointa  in  the  proximity 
of  the  muscles  sho^  no  signs  of  inflammation. 

CuTANEOUS  ^ANiFESTATiONS. — Although  much  cUnical  information  baa 
been  obtained  upon  the  akin  afTectiona,  there  is  atill  a  good  deal  of  obscurity 
around  tbe  aubject,  on  account  of  tbe  dif&culty  in  detennining  which  of 
theae  lesions  are  truly  rheumatic. 

Among  the  acute  affectiona  the  erythemata  and  purpura  are  well 
recogniaed,  and  if  Bome  forma  of  paoriasis  and  acleroderma  are  accepted  as 
rheumatic,  these  would  represent  skin  affectious  of  the  more  chronic  type. 

The  erytheniata  are  claasified  accordiug  to  their  characters  as  erythema, 
marginatum,  papul&tum,  buUosum,  and  nodosum. 

The  first  two  are  also  included  under  the  term  erytheina  multiforme. 

The  marginate  form  appears  in  circles  of  various  sizes,  often  called  by 
the  patient  "ringwonn8,"  the  dull  pink  colour  of  which  quickly  changes  in 
the  centre  to  a  Uvid  hue.  Tbe  circles  often  coaleece,  and  thus  are  formed 
gyTate  pattems  which  fade  and  leave  a  dull  atain.  In  aaaociation  with 
tbese  forma  of  erythema  purpura  ia  not  uncommon,  and  occasionallj  a 
aubcutaneoua  nodiUe  appeais  in  the  centre  of  a  patch. 

In  the  papular  forma  the  areas  are  raised,  uBually  Bymmetrical,  and 
often  ahow  a  ^ght  bruising.  These  emptions,  except  for  some  amarting, 
give  rise  to  little  diaoomfort.  In  rare  casea  there  is  eitenaive  purpuia 
without  the  occurrence  of  heemorrbages  from  the  mucous  surfaces,  and 
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Bometimes  large  aanioiiB  bullse  may  be  fotmed.  If  the  procesa  be  closel/ 
vatched,  er^thema  is  fouiid  to  precede  this  purpuric  condition,  but  the 
chauge  ia  tapid  and  veij  complete.  Wheii  theBe  etages  ara  passed  through 
verj  rapidly,  and  thera  is  active  rhcumatism  aa  well,  that  condition  of 
purpura  reBulta  which  may  be  truly  called  rheumatic,  but  there  are  other 
fotms  of  purpura  associated  with  artbritiB  which  it  is  difficolt  to  feel  con- 
fident  are  traly  rheumatic. 

Erythema  nodoaum  is  a  remarkable  aSbctiou,  in  which  intenselj  tender 
nodes  appear  most  usuaUy  over  the  shiua,  but  also  over  the  fore-arms, 
thighs,  and  el8ewhera  At  first  they  are  a  bright  pink  colour,  later  they 
are  a  dull  red,  and  may  pit  on  pressure,  and  finuly  they  leave  for  a  while  a 
bruise-like  stain.  In  rare  inetances  subcutaneous  nodulea  oecur  wtuch 
differ  considerably  in  their  distribution  from  rheumatic  aodules,  and  over 
which  the  skin  is  not  discoloured. 

Whether  erythema  uodoaum  is  rheumatic  is  stili  much  disputed,  and  the 
questioii  cannot  be  said  \a  be  defiDiteIy  settled.  At  present  It  is  perbape 
the  safest  plan  to  make  a  compromise,  and  Bay  some  cases  are  rheumatio 
and  some  are  not ;  for,  on  the  one  band,  the  late  Dr.  Begbie,  Dr.  Stephen 
Mackenzie,  Dr.  Cheadle,  and  others,  have  brought  forward  good  evidence  of 
Buch  an  occurrence  in  rheumatism.  On  the  other  hand,  competent 
authorities  have  given  good  reasons  to  ehow  that  it  m&j  occur  quite  apart 
from  rheumatic  fever. 

Dr.  Goodhart  and  others  have  looked  upon  psoriasis  as  a  rhenmatic 
afiection,  and  there  seems  exceUent  reason  for  this  belief.  Scleroderma  is 
BO  rare  that  it  is  difBcult  to  prove  the  association,  but  Dr.  Bali,  Sir  Dyce 
Duckworth,  Dr.  Crocker,  and  others,  have  brought  forward  clinical  evidence 
in  its  favour. 

TJrticaria  is  believed  by  many  to  be  a  rheumatic  manifestation,  and  Dr. 
A.  E.  Oarrod  has  noted  that  in  some  cases  a  localised  cedema  may  replace 
an  urticarial  or  erythematou8  eruption. 

It  is  not  unlikely  that  the  sudamina  of  rheumatic  fever  are  rheumatic 
manifestations. 

EsoPHTHALMic  GoiTBB. — Dr.  Samuel  We8t  has  drawn  attention  to 
the  frequency  with  which  a  history  of  rheumatic  fever  is  obtaioed  in 
tbese  cases.  The  association  ia  a  very  remarkable  one  of  which  I  have 
aeen  aeveral  instances.  In  rara  cases  inflammation  of  the  thyroid  gland 
has  been  observed. 

Conjunctivitis  and  iritia  appear  to  be  rare,  and  there  is  doubt  whetheT 
the  latter  ever  results  from  rheumatic  fever.  I  would  venture  to  throw  in 
my  opinion  with  those  who  believe  there  is  a  trne  rheumatic  iritis, 

The  Diagnosis  of  Bheumatic  Feveb 

When  the  diagnosis  of  rheumatic  fever  is  considered,  we  are  struck 
with  the  great  change  that  has  taken  plače  in  the  views  upon  arthritis. 
The  investigations  ofbacteriologists  have  demonstrated  that  arthritis  is  s 
result  of  many  and  various  infections :  the  mention  of  tu  beroular,  pneumono- 
coccal,  streptococcal,  staphjlococcal,  and  gonococcal  arthritis  in  addition  to 
the  rheumatic  form  is  sufficient  to  exemplify  this,  and  in  each  čase  it  is 
admitted  that  the  arthritis  is  a  manifestation  of  the  disease,  and  not  the 
disease  itself.  No  doubt  the  arthritis  in  each  instance  often  presents 
some  peculiarity  in  its  course,  aa  does  the  disease  which  ia  the  cause,  but 
an  attempt  to  found  a  diagnosis  upon  some  minute  detail  of  morbid 
anatomy  is  no  longer  relied  upon  aa  Batisfactory. 
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It  ia  to  be  hoped  that  some  means  will  arise  by  which  the  diagnosis  of 
rheumatic  lever  can  be  puBhed,  aa  it  were,  a  step  farther  back.  Those 
simptoma  which  we  now  look  upon  as  oii]y  Buspicioua,  will  then  be  recog- 
nised  aa  certain  indicatioiiB,  and  there  will  reeult  a  greater  likelihood  of 
foreatalling  the  cardiac  complicatioBs.  The  infective  view  of  the  cUsease 
holda  out  a  promise  that  thia  advance  vili  be  made,  and  althougb  it  is  not 
Jikelv  that  the  morphological  characters  of  the  diplococcua  will  asaiat  in 
the  diagnosis,  some  peculiaritj  ia  the  cultuial  characteriatica  maj  eventually 
prove  of  great  eervice. 

At  present  the  difficultf  in  the  early  diagnosis  is  to  separate  rheumatio 
fever  from  other  acute  fevera,  and  in  particutar  from  acarlet  fever,  influenza, 
and  enteric  fever  when  there  is  arthritis  early  in  the  illneae.  Acute  oateo- 
niyeliti8  may  lead  to  a  serious  error.  Again,  when  tonaillitis  occurs,  it  is 
difficult  to  saj  whetber  thia  ia  a  local  affection  only,  or  a  manifestation  of 
the  more  serious  diaease.  It  may,  iudeed,  be  □eceasary  to  auapend  judgment 
foT  a  tirne,  but  if  ali  the  facta  of  the  illness  are  carefully  weighed  the  detay 
ia  U8ually  short. 

Later,  when  arthritis  haa  already  developed,  a  broad  aurvey  ia  taken  of 
the  entire  čase :  the  age,  the  family  historj,  the  chaiacter  of  the  arthritia, 
the  implication  of  the  heart,  the  occurrence  of  subcutaneoue  nodules.  Ali 
theae  and  other  points  as  well  are  atudied,  and  then  in  moat  instances  the 
diagnoaia  ia  ea8y. 

Eheumatoid  Arthritis. — In  the  present  state  of  our  knowledge  of 
rheumatoid  arthritiB,  it  ia  difficult  to  lay  down  any  sure  rules  for  diagnosis, 
and  it  ia  quite  probable  that  some  of  these  eaaes  are  really  examplee  of 
inveterate  rheumatic  arthritis.  On  the  other  hand,  an  insidiouB  aiaeaae, 
which,  according  to  Mr.  Jonathan  Hutchinson,  is  moet  common  in  delicate 
women  of  gouty  inheritance,  in  which  intractable  progresalve  arthritia,  often 
curioualy  Bymmetrical,  is  accompanied  by  great  mueculai  waBtiQg,  and  in 
whioh  functional  rather  than  orgauic  dieeaee  of  the  heart  is  the  rule,  pointa 
to  that  form  of  joint  affection  which  ia  called  rheumatoid  arthritia.  The 
weight  of  the  diaease  falla  in  theae  cases  upon  the  jointa,  the  musclea,  and 
the  nerves,  and,  though  it  ia  a  rule  by  no  meana  witbout  exception,  the 
lieart  is  apared  the  severe  inflamrnations  of  rheumatic  fever. 

Sheumatic  Fever  and  Gout. — I  feel  that  to  speak  of  rheumatic  gout 
is  to  be  guilty  of  something  of  a  hereay,  but  presumably  there  can  he  no 
reaaou  why  the  rheumatic  iafection  shonld  not  attack  a  gouty  person. 
If  it  be  allowed  that  it  ia  the  tiaaue  metaboliam  in  gout  which  is  peculiar, 
tben  it  ia  highly  probable  that  the  rheumatic  infection  will  be  modified  by  the 
peculiar  aoil  in  which  it  haa  gained  a  foothold,  and  a  coudition  will  reault 
which  is  rheumatism  in  a  gouty  subject.  On  the  other  hand,  a  patient 
who  haa  auffered  from  rheumatism  in  early  life  may  so  live  in  his  adult  life 
as  to  become  gouty,  and  gout  in  a  rheumatic  aubject  may  be  also  modified 
in  its  character.  The  tendency  is  for  the  arthritis  in  these  cases  to  be 
unu8uaUy  obstinate.  In  lead  workers  who  have  auffered  from  undoubted 
rheumatic  fever,  a  condition  of  arthritis  in  later  life  is  aeen  which  is  called 
gout — a  condition  far  more  intractable  than  the  usual  rheumatic  arthritia, 
yet  QDt  infrequently  called  gout,  chiefly  because  the  patienta  were  workers 
in  lead. 

Fyamic  Arthritis. — In  severe  cases  of  auppurative  arthritia,  rigors,  high 
irregular  fever,  delirium,  and  rapid  prostration  are  usuaL  But  there  ia  a 
group  of  cases  vaguely  termed  "  aeptic  "  which  do  not  run  thia  severe  courae, 
and  which,  if  we  judged  by  anhritia  only,  would  be  Tery  difBcult  to  separate 
from  rheumatic  arthritia.     Such  cases  require  further  elucidatioo.     Again, 


,yCoogle 


394  KHEUMATISM,  ACUTE 

there  is  a,  form  of  pysBmic  atthritiB  met  -mth  in  druakarda  nhoee  constitutioDB 
are  ehattered,  in  wliich  the  temperature  doee  not  range  high,  aod  ma^  indeed 
even  be  Bubnormal  for  s  time.  The  joiots  are  swolleu  aod  tender,  there  are 
tremor  and  wanderiDg  of  the  mind  at  cight.  The  pulse  is  feeble,  and  the 
estremities  are  cold.  To  mistake  thie  condilion  for  rheumstic  fever  ia  a 
serioas  error,  for  it  is  invariablj  fatal,  and  the  end  comee  with  great  rapidity. 

OoTiorrhceal  Arthritis. — The  diagncais  in  this  čase  reats  ohiefly  upon 
the  occurrenoe  of  a  urethral  discharge,  or  a  historj  of  a  recent  attack  of 
gonorrhtEa.  The  heart  is  rarelj  affected,  and  conjunctivitia  and  iritis  are 
much  more  freqaent  occiirrences  than  in  rheumatic  fever. 

Traumatic  arthritis  is  usuallj  monarticular,  and  there  is  a  definite 
hi3tory  of  iajur^  to  serve  as  a  guide,  but  it  ahoiild  be  borne  in  mind  that 
in  rheumatic  fever  there  tnay  occur  an  arthritis  of  one  joint  ODly.  Errora 
may  theo  easilj  arise.  The  patient  may  eay,  "  I  have  sprained  mj  ankle," 
and  his  diagntrais  be  too  readilj  accepted,  wheQ  a  more  careful  search  would 
have  diacovered  fever,  and  perhaps  inflammation  of  the  heart.  Acute  mon- 
articular rheumatism  of  the  right  hip  joint  may  be  mistaken  for  appendicitia 

The  arthritis  that  follow8  dyeentery  and  other  ulcerations  of  the  colon 
iii  the  early  stagea  resembles  a  pyKmic  arthritis  in  its  Beverity,  and  with  it 
there  may  be  extreme  muscular  waating,  nevertheless  the  recovery  ia  often 
very  remarkable.  The  diagnosia  rests  chiefly  upon  the  hiatory  of  the 
diaeaae  from  which  the  illness  haa  dated.  ■With  tubercular,  8yphUitic,  and 
pneumonococcal  arthritia,  the  aame  broad  aurvey  of  ali  the  factB  muet 
be  taken  in  arriving  at  a  conclusion. 

Allueion  may  here  be  mada  to  the  value  of  the  Balicy)ate  treatment  aa 
a  diagDostic  aid.  The  rapid  way  in  which  many  caaes  of  rheumatic  poly- 
arthritis  subside  under  this  treatment  is  an  undoubted  aasistance  in 
diagnosis,  but  it  is  far  from  certain  that  we  are  justified  in  making  the 
rcBult  of  this  treatment  a  complete  test  of  the  rheumatic  nature  of  a 
doubtful  čase.  The  action  of  Balicylates  is  ao  little  underetood,  and  nature 
of  the  rheumatic  procesaes  at  present  ao  my3terioua,  that  it  aeems  hazardouB 
to  build  up  a  disease  oa  such  evidence,  however  Btrongly  the  practioal 
coDvenience  of  it  may  appeal  to  ua 

The  Prognosis  of  Ehedmatic  Feveb 

It  is  very  rarely  that  a  patient  doea  not  tecover  from  a  firat  attack  of 
rheumatic  fever,  though  hyperpyrexia  occasionaUy  Bupervenes  and  proves 
rapidly  fatal,  and  in  esception^  caaes  carditis  bas  been  the  cause  of  deatb. 
In  the  vast  majority  of  cases  reoovery  occura,  but  it  ia  untbrtunate  that 
thifl  recovery  iB  often  incomplet«,  and  even  more  unfortunate  that  one  attack 
does  not  protect  in  the  future. 

The  prognostic  indications  of  the  various  heart  affections  are  dealt  with 
in  the  articles  devoted  to  those  disBasee.  Here  we  are  0Dly  concemed  with 
the  prognosis  of  acute  rheumatism,  for  which  only  general  rules  can  be 
given.  The  younger  the  patient,  and  the  more  proaounced  the  hereditary 
tendency,  the  greater  fear  there  ia  of  a  future  attack,  and  thia  fear  will  be 
enhanced  if  the  circumstancea  are  poor  and  the  surroundings  unhealth^. 
Bepeated  attacks  of  rheumatic  fever  in  early  life  usually  leave  some  oi^mc 
heart-dieeasc  behind  thenL 

The  occurrence  of  pericarditia,  pleuri8y,  and  pneumonia  poiot  to  the 
virulent  types  of  the  disease,  and  subcutaneoua  nodules,  as  Dr.  W,  B.  Cbeadle 
bas  insisted,  are  additional  proof  of  tbia,  although,  aa  mentioned  earlier  in 
the  article,  there  are  some  ezceptional  inatancea 
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The  sapervention  of  the  mal^ast  tTpe  of  endocarditia  is  extremely 
grave,  and  Bach  caeee  seldom  recover.  The  peraleteDt  types  of  subacute 
rheumatic  fever,  in  which  pericardJtU  and  other  manifestations  appear  from 
week  to  week  and  month  to  mooth,  are  of  bad  prognosis,  and  it  would  seem 
that  nben  the  health  of  the  patient  has  been  long  iindermined  bj  the 
rheumatio  proceeses,  and  the  mechanical  difficulties  of  chronic  valvulitis,  a 
condition  ia  reached  in  which  active  rheumatism  smoulders  on  imaffeoted 
hj  any  methods  of  treatment.  On  the  other  hand,  uiany  cases  of 
articular  rheumatism,  eBpecially  in  adults,  recovei  completely,  and  even  if 
valvulitis  has  resulted,  the  mitral  incompetence  is  often  ao  slight  as  to 
produce  no  tangible  injurj  to  health,  provided  there  are  no  further  attacka 
of  rheumatic  fever.  Pericarditis  is  juBtIy  dreaded,  but  there  is  good  reason 
to  Buppose  that  recover;  from  this  may  sometimes  be  complete.  As  a  rule 
the  joLnts  recover  corapleteIy,  and,  even  though  pain  and  stiffness  remain 
tot  some  whi]e  aftemards,  aBsiduous  treatment  will  generali;  meet  with 
Buccese.  There  are  esceptional  cases  in  Tvhich  deformitj  results  and 
remains  permanent.  Such  caaea,  though  they  reeemble  rheumatic  fever 
in  their  varied  manifestations,  are,  in  the  character  of  the  changes  in  the 
joint,  more  akin  to  rheumatoid  arthritia. 

The  prognosis  in  hyperpyrexia  is  very  grave,  but  the  prompt  treatment 
by  cold  baths  has  made  it  far  more  favourable  than  it  used  to  be. 

The  Tekatmknt  of  Rheumatic  Fevee 

Although  there  is  no  method  of  treatment  which  is  generali;  recognised 
as  specitic,  it  is  a  disease  which  skill  and  čare  can  do  much  to  alleviate. 
The  tendency  that  there  is  to  natural  recover;  makes  it  especiall;  diflicult 
to  aaeertain  the  amount  of  improvement  that  directl;  results  from  treat- 
ment !>;  drugs,  and  ae  a  result  man;  different  remedies  have  been  used  and 
later  abandoned.  There  seenis  little  doubt  that  some  manifestations  respond 
to  treatment  better  thao  others,  and  that  of  these  arthritis  is  the  most,  and 
carditis  the  least  amenable.  Experienee  has  shown  aiso  that  depleting 
measures,  suoh  as  free  venesection  and  hard  purging,  are  out  of  plače  in 
the  management  of  rheumatic  fever. 

Prophylaxis. — It  is  oni;  within  recent  years  that  the  great  import- 
ance  of  the  earl;  warniags  of  rheumatic  fever  have  been  insisted  upon,  and 
the  proph;lactic  treatment  can  hardl;  yet  be  said  to  have  developed.  The 
searcb  for  suitable  climates  for  rheumatic  children,  for  the  paths  of  in- 
fectioD,  and  for  the  methods  b;  which  infection  ma;  be  avoided,  will  ver; 
probabl;  lead  to  good  results.  And  the  influence  of  bad  sanitation  on  the 
occurrence  of  rheumatic  fever  seems  especiall;  worth;  of  attention. 

Tbeatment  of  AN  Attack  of  Eheumatic  Fever. — General  Measures, 
— Jtest  in  bed  is  the  reraed;  that  at  preaent  stands  first,  and  has  been 
insisted  upon  by  ali  tbe  greatest  teacbers  upon  the  treatment  of  the  disease. 

Strong  nurses  are  required  when  the  patient  is  an  adult,  for  the  pain 
on  movement  causes  complete  helplessness,  and  the  inetfectual  efforts  of 
a  nurse,  however  skilful,  who  is  ph;8icall;  unable  to  lift  the  patient 
properl;,  is  an  additional  cause  of  suffering. 

The  bed  sbould  be  strong  and  firm,  Uie  height  a  convenient  one,  and 
the  breadth  not  so  great  as  to  make  the  patient  difficult  to  move  from 
either  side. 

On  account  of  the  profuse  Bweating  he  should  tie  between  blankets, 
and  tbeae  can  now  be  obtained  of  such  softness  as  to  be  suitable  for  the 
more  delicate  skina. 
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Lastlj,  the  bed-gowii  ehould  be  of  flannel,  and  by  means  of  suitabla 
tapes  ahoiild  allow  of  au  inflamed  joiot  being  easilj  reached.  Wheii  the 
sweatiiig  is  verj-  profuse,  occasioDal  geiille  di^iog  with  a  eoft  warm  towel 
is  grateful,  aad  helps  to  dimioish  the  unpleasant  odour  wbich  is  so 
frequentl7  noticed. 

Local  Treatment. — Hot  dry  wool  ia  a  very  useful  routine  application, 
and  plenty  of  this  should  be  gently  baodaged  arouad  the  jointe,  or  if  wool 
canoot  be  obtained,  tine  sand  or  salt  baked  uotil  dr^  and  placed  in  Buitable 
baga  make  good  alternatives. 

Opium  and  belladonna  liniment,  warm  alkaline  lotions,  aod  bot 
fomentations  cao  be  used,  though  the  aim  should  be,  as  far  ae  posaible,  to 
avoid  frequeDtly  disturbing  the  limb. 

WheD  the  pain  in  one  joint  is  exceBsive,  plaster  aplints  are  useful  for 
keeping  the  limb  absolutet;  at  rest. 

Cold  applications  are  not  bo  generally  useful,  and  though  blistera  or  a 
light  touch  with  the  cautetj  are  of  great  service  ia  cbtonic  artbritiB,  these 
are  not  eo  suitable  when  many  joints  are  affected  witb  acute  inflammation. 
When  tbe  joints  remain  stiff,  weak,  and  painful  after  an  acute  attack, 
gentle  massage,  dry  beat,  and  hydropathy  are  indicated,  and  the  compound 
muatard  liniment,  though  unpleasant,  is  a  useful  aid  in  relieving  pain  when 
the  more  espensive  methods  are  out  of  the  question. 

Diet. — Tbe  diet  during  au  acute  attack  sbould  be  light  and  uourisbing, 
milk  diluted  with  a  mineral  water  or  barley  water,  Ught  soups,  and  later 
farinaceous  foods,  given  at  regular  intervals.  Strong  soups,  and  tbe  many 
patent  meat  preparationa,  althougb  tbey  are  stimulating,  throw  a  atrain 
upon  the  kidnejs  whicb  in  acute  rheumatic  fever  is  better  avoided. 

Wben  the  attack  ia  lesa  acute  the  diet  need  not  be  so  rigid.  It  is 
diEBcult  to  esplain  the  reaaons  for  the  strong  objection  there  is  to  the  use 
of  animal  foods  in  rheumatism,  but  phyaiciana  of  wide  ezperience  have 
insisted  that  relapses  are  favoured  by  their  use,  aod  that  they  have  hod 
cause  to  regret  a  concession  to  the  patient  upon  thie  point.  Much  probably 
depends  upon  the  character  of  the  attack,  and  there  can  be  little  doubt 
that  in  the  protracted  and  aathenic  type  in  vhich  the  temperature  is  but 
little  raised,  a  generous  diet  ia  better  than  a  restricted  one. 

If,  on  the  other  hand,  in  a  strong  adult  the  diet  bas  been  Umited,  the  re- 
turu  to  meat  and  ordinary  meals  must  be  gradual,  for  tbe  digeation  ia  con- 
aiderably  impaired  by  tlie  diseasa  The  use  of  aloohol  ia  not  required  uniess 
there  are  indications  of  cardiac  failure,  and  the  physician  will  then  be  guided 
by  such  indications  as  hold  good  in  the  treatment  of  diseaaes  of  the  heart. 

Tbeatment  By  Drugs. — The  Salts  of  Salicylic  Acid  and  Saliein. — 
Tbese  drugs  are  very  widely  uaed,  especiallj  in  the  treatment  of  the 
arthritic  type  of  rheumatic  fever. 

Firat  iotroduced  by  Dr.  Maclagan  into  England,  they  have  undoubtedIy 
proved  of  gre^t  value,  and  have  rulieved  an  immense  amount  of  suffering; 
under  their  influenoe  tbe  pain  of  the  arthritia  ia  rapidly  eaaed,  and  the 
temperature  falls,  but  the  severe  rheumatic  affectioua,  auch  aa  pericarditis 
and  endocarditia,  do  not  seem  to  reapond  in  the  same  Btriking  manner,  and 
nodules  may  increase  in  aize  and  number  while  full  dosea  are  being  taken. 
MaDy  believe  the  action  of  these  salicylatea  ia  specific,  but  it  appears 
certain  that  in  aevere  rheumatic  pericarditis  thia  specific  action  cannot  be 
clearly  recognised  when  dosea  are  given  within  the  Umits  of  8afety. 

They  niay  be  uaed  to  arrest  a  threatened  attack  of  rheumatic  fever,  to 
cootrol  the  developed  diaease,  and  to  prevent  relapsee. 

It  ia  in  the  earlier  stages,  before  definit«  arthritis  or  endooarditls  bas 
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developed,  that  we  should  be  led  to  expect  the  beet  results  from  their  use, 
but  it  ia  difticult  to  feel  sure  at  such  an  early  atage  that  the  attack  would 
have  developed  into  the  proDouDOed  disease.  There  is,  Devertheless,  Id  btiia 
early  stage  good  reason  to  suppoee  that  they  are  of  value.  When  the 
disease  haa  fullj-  developed,  it  ia  generall7  agreed  that  the  drugs  ahould  be 
pushed  in  fuU  dosea  for  a  ahort  tiiiie  to  get  the  patient  rapidly  under  their 
indueiice.  Some  authohties,  having  achieved  this  object,  etop  them 
abruptly ;  othera  gradually  diminiah  the  dose  and  iocrease  the  iutervals 
betweeQ  them.  The  latter  course  appears  to  be  the  more  aati8factory. 
If,  thes,  we  auppose  a  stroag  adult  BufTeriDg  from  aa  acute  attack  of 
arthritic  rheumatism,  the  bovvels  should  be  opened  bj  ao  aperient,  and 
twenty-grain  doaes  of  aalicjlate  of  soda  be  given  every  two  hours  until  the 
temperature  falla  and  the  pain  is  reheved,  thea  the  interval  be  iacreased 
to  every  four  hours,  and  later  the  doee  graduaily  dimiaished.  Wheii  the 
temperature  and  arthritia  have  beeu  subdued  for  about  ten  daya  aalicjlate 
of  quimne  can  be  given,  and  finaUy  quinine  in  an  efTervesclng  alkaline 
draught  be  substituted. 

lJnfortunately  there  are  some  ditficult  questionB  that  must  be  faced  in 
the  use  of  this  method.  The  salicylates  have  been  widely  looked  upon  as 
depressant  to  the  heart,  and  their  efficacy  in  rheumatic  carditis  doubted. 
Should  vre,  then,  adopt  this  treatment  in  preference  to  others,  when  there 
ia  pericarditis  or  otber  clear  indications  of  active  and  severe  heart-diaease  ? 
It  is,  indeed,  a  momentoua  queatioD,  and  one  which,  in  the  face  of  the 
autagoniatic  view8  of  ph/aiciana  of  wide  experieBce,  may  well  be  ansvered 
with  hesitation. 

Further,  it  must  be  aUowed  that  the  quality  of  theae  drugs  haa  been 
improved  of  recent  jeara,  and  that,  aa  Dr.  D.  B.  Leea  haa  pointed  out,  some 
part  of  the  depressant  action  which  haa  been  ascribed  to  them  is  reaUy 
the  reault  of  the  rheumatic  poison  apoa  the  heart  waU.  But  until  more 
convincing  evidence  haa  been  given  of  the  apecific  action  of  these  druga  in 
rheumatic  carditis,  it  ia,  I  believe,  aafer  not  to  push  them  when  there  is 
active  beart-diseaae,  but  if  there  be  diatresa  from  a  coincident  arthritis,  to 
use  them  then  in  moderate  doses  to  control  the  pain. 

Another  an8wer  to  the  objection  that  they  are  depreaaant,  may  be  that 
though  this  ia  true  of  their  action  upon  the  normal  heart,  auch  ia  not  the 
čase  wben  the  heart  is  affected  by  rheumatic  fever,  becauae  their  action  ia 
apecific.  It  ia  difficult  to  answer  this  contention,  for  both  the  action  of 
the  diaeaae  and  of  the  druga — if  they  are  depressant — tend  to  cauae  cardiac 
fuilure.  Those,  then,  who  favour  their  uae  are  apt  to  ascribe  acute  cardiac 
failure  to  the  diaease,  those  vvho  hold  them  to  be  depressant  will  attribute  it 
to  the  druga.  It  appears  to  me  that  they  are  depressant  to  the  heart  in  active 
rheumatic  affeetiona,  aa  they  are  to  the  healthy  heart,  and  that  their  use  in 
full  dosea  in  acute  carditis  ia  hazardous.  Pallor  of  the  face,  dangeroua 
vomiting,  air  hunger,  and  rapid  cardiac  failure,  are  symptoms  which,  if 
they  develop  aeutely  in  a  caae  of  rheumatic  carditia,  treated  by  this  method 
would  auggest  to  me  the  toxic  effecta  of  the  drug  rather  than  of  the  disease. 
Those  caaea  in  which  there  ia  obstinate  relapsiug  rheumatism  of  the 
jointe  are  often  benefited  by  the  prolooged  uae  of  moderate  doBes  of 
saUoylateB. 

The  particular  preparation  that  will  be  given  in  any  caae  differs  with 
the  practice  of  the  iutUvidual  preecriber.  The  moet  effectual,  though  more 
ezpenaive  drug,  is  the  natural  salt.  A  mllder  preparation,  uaefuf  for 
delicate  peraons  and  children,  is  salicin,  but  a  good  aample  of  Balicylate  of 
Boda  wiU,  in  moet  caaea,  answer  every  purpose,  and  the  taete  ia  well  covered 
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b;  epirits  of  chloroform  aod  tincture  of  cardamomB.  There  are  ezceptional 
casee  Id  wbich  moderate  doees  will  cause  delirium,  deafDess,  and  vertigo. 
A  comparatively  iiew  preparation,  acetyl-8alicylic  acid,  or  aspirio,  bas  come 
into  use,  and  is  claimed  to  Btimulabe  the  heart  and  to  avoid  aaj  nervous 
Bjrmptotna.  It  has  jet  to  stand  the  test  of  ezperience.  The  drug  maj  be 
preBcribed  with  8yrup  of  lemons  in  dosea  froin  5  to  20  grains. 

Before  the  treatment  with  salicjlatea  was  generallj  adopted,  large  doses 
of  alkalies  were  believed  to  be  of  value,  and  thls  method  of  treatment  stili 
retains  to  some  eztent  tbe  confidence  of  the  profeBsion.  If  thej  are  not 
UBed  alone  thej  are  often  combined  witb  the  salta  of  salicylic  acid.  Tha 
oitrates,  bicarbonates,  and  acetatea  of  potaah  are  the  moat  frequeDtl7 
administered,  and  when  tbis  method  is  pusbed,  half  a  drachm  of  bicarbonate 
of  potasb  and  the  same  of  the  citrate  are  given  in  an  ounce  of  water,  everj 
four  bours,  until  the  urine  is  alkaline.  Wben  thia  has  been  done,  tbe 
urine  is  kept  sligbtl;  alkaline  by  graduallj  diminisbing  the  amount  of 
tbese  drugH,  and  tbe  treatment  is  persisted  in  until  the  sjmptoms  abate. 
Later  quinine  may  be  added.  The  effect  of  tbis  treatment  muat  be  care- 
fuUy  watohed,  for  it  maj  prove  too  depressant  if  tbe  circulation  is  feeble, 
and  witb  some  patienta  tbese  large  doses  of  alkalies  cauee  severe  diarrhoea. 

Tbe  view  tbat  rheumatic  fever  is  tbe  result  of  an  infection  brings  into 
prominence  tbe  importaoce  of  tbe  constitutional  resistance.  Tbis  factor  ia 
a  verj  important  one  in  tbis  diBease,  and  one  of  wfaicb  there  is  danger 
of  losing  sigbt,  if  ezcluaive  attention  is  directed  to  tbe  efiect  of  tbe  disessa 
Energetic  and  routine  treatment  by  powerful  drugB  m&y  damage  tbis 
Feaisting  power  of  tbe  individual  more  than  they  inSuence  tbe  disease. 
Witb  opportuuitieB  of  studjing  different  methods  of  treatment,  it  has 
appeared  to  me  tbat  in  tbe  dangerous  and  complicated  cases  of  visceral 
rheumatic  fever  the  best  reaults  are  obtained  by  palliative  measures ;  reet, 
careful  feeding  and  nursing,  moderate  doses  of  salicjlates  for  pain  and 
arthritiB,  stimulants  for  cardiac  failure,  small  doses  of  opium  for  cardiao 
distress  and  in^ooiDia,  mild  tonics  for  convalesceuce — in  brief,  a  watchful 
but  gentle  treatment.  Under  sucb  measures  some  of  the  most  desperat« 
casea  have  ralhed,  and  fewer,  I  believe,  have  gone  to  tbe  bad  with  tbe 
sudden  development  of  urgent  sjmptoms. 

^ioce  there  is  so  much  evidence  to  show  tbat  the  tonsils  may  be  a  site 
of  infection,  tbe  treatment  of  tbe  tbroat  is  important,  and  will  be  carried 
out  on  general  principles.  A  gargle  containing  salicjlate  of  soda  maj  be 
used,  or  gljcerine  of  carbolic  aoid,  or  formalin,  and  some  have  advocated 
guaiacol  as  especiallj  valuable.  In  spite  of  tbis  treatment  of  the  tbroat, 
the  diplococci  in  the  otber  local  lesions  may  doubttess  multiplj,  and  no 
treatment  of  the  thruat  alone  oan  suffioe. 

Eepeated  attacks  of  tonstUitis  maj  result  in  a  permanent  eniargement 
for  which  tonsillotomj  maj  be  ueed^.  The  operation,  tbough  needful  for 
the  genernl  health,  wilt  not  prevent  further  attacks  of  rbeumatio  fever, 
and  on  several  occasions  to  mj  knowledge  an  attack  has  rapidlj  followed 
tbis  operation,  tbough  presumablj  tbese  were  coincidences. 

Otitis  media,  witb  whicb  an  attack  of  rheumatic  fever  maj  sometimes 
b^in,  must  be  treated  on  the  usual  lines. 

For  the  Trkatubnt  of  HvPEHPrKBKiA  (vide  art.  "  HVperptrkkia  ") 

Ko  tirne  should  be  loet  in  giving  antipjretic  drugs,  but  tbe  patient 
should  be  placed  in  a  bath  at  the  temperature  of  65°  witb  ice  applied  to 
tbe  head,  and  the  wat€r  rapidlj  cooled  bj  adding  blocks  of  ice.     If  the 
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temperature  of  the  patieat  is,  for  example,  107°,  wbeii  it  bas  dropped  to 
102°  he  Bhould  be  taken  out,  rapidl;'  dried,  and  vvrapped  in  a  blanket.  As 
a  rule  tbe  temperature  will  continue  to  fall  for  a  while,  but  should  it  rise 
sgain  this  treatment  mu8t  be  repeated.  It  is  a  severe  remedj  for  a 
desperate  conditiou,  and  througbout  the  tirne  of  immersioii  tbe  patieat 
must  be  most  closely  watched,  and  be  removed  if  there  are  signe  of  collapse, 
and  stimulante  freely  administered.  If  the  temperature  should  fall  below 
normal  after  removfd,  bot  bottles  miut  be  placed  rouod  outside  tbe  blanket, 
and  stimulants  given.  Ice-packing  ie  valuable  wben  a  bath  cannot  be 
mani^;ed.  A  aheet  is  wTung  out  in  iced  water,  the  patient  Bwathed  in  it, 
and  then  rubbed  witb  blocks  of  ice.  The  effect  must  be  cloeely  watched, 
for  it  is  a  drastic  remedy. 

Wben  convalescence  Iias  been  eetabliehed,  the  question  arises  ae  to  the 
lengtb  of  tirne  complete  rest  should  be  iasisted  upon.  Much  must  depeud 
upon  tbe  condition  of  the  beart  and  the  character  of  the  attack.  Tbe 
guiding  rule  is  cautioo,  for  premature  exertion  appears  to  be  eapecially 
Uable  to  cause  a  relapse.  On  the  whole,  it  ia  better  to  be  free  from  any 
arbitnuy  tirne  limit,  for  this  introducea  the  danger  that  v/hea.  this  time  is 
past  the  patient  nill  throvv  caution  to  the  vvinds.  If  tbe  pulee,  the 
temperature,  and  tbe  threatenings  of  active  rbeumatic  manifestations 
are  taken  as  guides,  the  retum  to  an  active  life  can  be  gradually  attained, 
ead  every  forward  step  carefully  teeted.  The  tedious  nature  of  the  illnesa 
makes  the  patient  chafe  at  the  enforced  rest,  and  considerable  tact  in  tbe 
gradustion  of  the  amount  of  phyeical  exertion  is  required  trom  tbe  medical 
attendant. 

Tbe  oppoeite  danger,  that  of  prolonging  too  much  the  period  of  rest, 
ie  also  a  real  one  An  invalid  hfe  is  fostered,  and  in  tbe  youQg  to  whom 
movemeut  is  a  natural  tonic  needless  confinement  is  poaitively  harmfuL 

When  recovery  is  completed,  and  if  ezpense  is  no  object,  it  is  weU  for 
the  patient  to  leave  England  during  the  nest  year  for  a  di7,  warm,  and 
equable  climate  during  tbe  autumn,  winter,  and  early  springj  and  if  a 
child,  great  čare,  e8peciaUy  during  the  autumn,  will  be  nece8sary  for  some 
years  to  come.  "VVarm  clothing,  warm  socks,  and  tbick  boots  are  Tery 
iiece8aary  for  rbeumatic  subjects  in  cold  and  domp  weatber,  and  woollen 
garments  ahould  be  wom  ali  the  year  round. 

There  remains  the  que8tion  of  tonics.  Strong  preparations  of  iron, 
although  there  may  be  considerable  ansemia,  are  not  well  borne.  Quinine 
and  arsenic  ia  alkaline  solutions,  the  milder  preparations  of  iron,  or  the 
time-bonoured  prescription  of  ammonia  and  bark,  are  more  useful. 

An  Antiloxin  Treatment. — It  is  a  natural  hope  that  in  future  some 
antitozin  may  be  found  which  will  be  serviceable  in  treatment,  and  already 
antiatreptococcic  sera  bave  been  ueed.  Unfortunately,  treatment  by 
antitozins,  except  in  diphtheria,  bave  not  yet  met  with  wide  Bucceee,  and 
rbeumatic  fever  with  its  numeroue  local  lesions  differs  widely  from  that 
diaease.  Furtber,  tbe  greatest  caution  will  be  needed  in  judging  of  tbe 
value  of  euch  treatment,  for,  on  tbe  one  hand,  rbeumatic  fever  naturally 
tends  to  recovery,  and,  on  the  other,  tbe  various  membere  of  the  great 
group  of  micrococcal  infections  are  not  yet  clearly  differentiated  from  one 
another.     But  it  would  be  unwise  to  prophe8y  on  this  matter. 

In  concluBion,  I  am  indebted  to  my  colleague,  Br.  A.  Faine,  Bacterio- 
logist  to  St.  Mary'8  Hospital,  London,  for  permiseion  to  make  free  use 
of  our  joint  investigations  upon  wbich  the  delails  of  the  bacteriolc^  and 
hiBtology  in  this  artiole  are  based,  and  which  bave  enabled  me  to  treat 
confidently  of  rheumatio  fever  aa  au  infectiTe  disease. 
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Thebe  is  a  conHidflr&ble  dlffereace  in  tbe  niaDifeatations  of  rheumatism  aa 
oidiDarily  seen  in  children  and  those  ocourring  in  tbe  same  complaint  in 
adulta.  In  both  there  is  tbe  same  difficultj  in  defining  what  BymptoinB 
m&j  or  ma^  not  witb  an^  d^ree  of  preciaioD  be  classified  as  rbeumatic,  and 
tbe  youDger  tbe  patient  the  more  this  difficult^  ia  enbanced.  Id  what  ia 
knowa  as  acute  rheumatism,  or  rbeumatic  fever,  in  adulta,  witb  the  bigh 
temperature,  the  profuse,  Bour-smelling  perspiration,  and  the  awollen  and 
acutely  painful  joints,  we  have  a  complaint  with  well-defined  BTmptoms, 
admitting  of  but  little  doubt  in  tbeir  interpretation  or  diagnoeb.  Sucb  a 
combination  of  syniptom8  is  verj  rarelf  aeen  in  joung  children,  and  it  is 
only  towards  the  age  of  pubertj  that  rheumatism  in  tbem  takea  od  the 
adult  tjrpe.  In  the  complunt,  as  ordinarilj  aeen  in  children,  tbe  temperature 
seldom  riaes  above  101°  withoutdetinitetonBillitisor  pericarditis  bepresent; 
the  skin,  instead  of  moiet,  is  usuaUy  dry;  pain  is  generally  much  alighter 
than  in  adults,  and  if  there  be  anj  recognisable  arthritis,  it  ia  allght  in 
d^ree,  and  Tery  rarel7  accompanled  by  aD7  redness  of  the  afTected  jointa. 
Sucb  terms  aa  acute  and  aubacute  have  but  little  aignificance  or  propriatj 
when  applied  to  rbcumatiam  in  childliood.  Distinguiahing  featurea  of 
rheumatism  in  children,  aa  compared  with  the  disease  in  adulta,  are  UBuaU7 
much  slighter  degreea  of  arthritis,  the  greater  tendenc^  to  the  occurrence  of 
skin  eruptioDS  and  subcutaneous  fibrous  nodules,  and  the  much  greatec 
frec|uency  of  cardiac  compUcations,  and  this  last  in  spite  of  tbe  often 
seemingly  trivial  character  of  the  preceding  or  accompanying  sjioptomB. 
There  is  also  a  tendenc^  for  some  one  single  simptom  to  aaaume  such 
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prominence  that  tbe  otheiB  are  apt  to  be  obscuied.  Strese  muBt  be  laid 
upon  tbe  discooDected  and  apparently  trivial  outward  phenomena  of  tbe 
complaint,  ae  a  correct  diagnosis  is  all-important,  baving  due  regard  to  tbe 
frequency  and  grarity  of  the  asBoctated  cardiac  complicationa. 

Pathologt. — This  is  tbe  same  undoubtedly  as  that  of  the  complaint  in 
adults,  and  reats  on  tbe  same  obacure  basis.  Tbe  theory  tbat  tbe  disease  is 
due  to  lactic  acid  in  tbe  blood  bas  little  or  nothing  to  aupport  it.  The 
malarial  origin  of  rheumatism,  based  mainly  on  the  effecta  of  tbe  Balicjktea 
in  controlling  it,  can  hardly  now  be  advanced  in  tbe  face  of  modem  die- 
coveriea  regarding  malaria.  For  the  Tiew,  onoe  vridelj  beld,  that  rheumatism 
wa8  dependent  upon  eome  impreseion  on  the  nervous  syatem  tbere  is  stili 
much  to  be  aaid,  although  the  argumente  adduced  in  favour  of  it  never 
advanced  bejond  pure  hjpotbesee  and  euggestions.  At  present  tbe  theor^ 
tbat  rheumatism  is  of  bacterial  origin  is  the  one  most  in  v<^ue,  and  variouB 
forme  of  micro-organisme,  chieflj  etreptococoi,  have  been  isolated  from  the 
blood  and  other  conetituente  of  the  bod^  from  sufferers  with  it,  and  the 
claim  ia  put  forward  tbat  tbej  are  the  cause  of  the  disease.  The  unifoTia 
relation  often  obtaining  between  the  developraent  of  arthritia  and  crops  of 
subcutaneous  nodules  and  a  previous  eudden  riae  of  temperature  lend  further 
support  to  the  bacterial  tbeory.  Allowing  ali  this,  however,  and  acknow- 
ledging  tbe  excellence  and  importance  of  the  recent  work  of  Po^nton  and 
Paine,  It  cannot  be  claimed  that  the  bacterial  origin  of  rbeumatiam  ie 
conclusivelv  ptoven.  Tbeir  ezperiments  require  repetition  and  contirmation 
by  themselves  and  others  before  being  accepted  as  definitely  conclusiTe. 
Many  of  the  patholt^ical  changes  produced  in  the  endocardium  and  other 
stnicturee  of  rabbite  througb  the  agencj  of  the  apecial  diplococci,  wbich  , 
they  legard  as  one  of  the  exiating  causea  of  rheumatism,  have  been  aeserted 
by  flqually  competent  obaervers  to  ocour  in  tbe  same  animals  by  means  of 
several  other  micro-oiganisms.  Moreover,  it  is  difficult  to  explain  the 
Budden  onset  of  certain  manifeetatione,  preBumably  rbeumatic  in  cbaracter, 
that  come  on  in  persona  aubject  to  rheumatism,  either  directlj  after,  or 
indeed  8imultaneously  with,  the  expoBure  to  cold  or  damp,  ou  the  assump- 
tion  tbat  the  complaint  is  one  of  bacterial  origin.  'Wbere  ^  is  ao  unsettled 
there  is  no  need  to  discuee  the  question  at  any  length,  more  eapecially  ae 
it  is  treated  of  el8ewberB  in  this  volume  (p.  443  et  seq.) 

Etiologt. — Inheritance  from  fatber  or  mother  ie  a  powerful  dieposing 
cause,  and  this  ie  largely  increased  wbeQ  both  parents  are  rbeumatic. 
When  one  member  of  a  family,  too,  bas  suffered  from  rheumatiem,  tbere  is 
a  much  greater  liability  for  the  brothers  and  sisters  to  incur  tbe  complaint 
tban  tbe  members  of  other  families,  even  when  there  is  no  parental 
inheritance.  That  living  in  cold,  damp,  low-lying  situations  predisposes 
to  rheumatiam  is  beyond  question,  and  of  late  it  haa  been  stated  that  dry 
hilly  places  ezposed  to  bleak  winds  are  equally  unfavourable  as  regarde  the 
complaint.  Malee  euffer  more  often  tban  femalea  omng  to  more  frequent 
eiposure  to  wet  and  damp,  but  apart  from  this,  either  sez  under  the  age  of 
ten  ie  equaUy  liable  to  tbe  complaint.  Between  the  ages  of  ten  and  fifteen, 
however,  there  is  a  marked  preponderance  of  caees  amongst  girle,  and  this 
haa  been  put  forward  aa  some  eicplanation  of  the  greater  prevalence  of  mitral 
stenosie  in  the  female  sex.  In  temperate  climatee  the  disease  is  moet  pre- 
valent  in  the  apring.  Tbere  is  some  evidence  for  believing  that  red-haired 
cbildren  are  more  prone  to  rheumatism  tban  others.  A  very  povverful  factor 
in  predispoaing  to  the  complaint  is  tbe  fact  of  having  auffered  from  a 
previouH  attack,  tbere  being  no  doubt  that  Bubeequent  attacks  are  incurred 
with  much  slighter  causes  than  thoae  that  occasioned  the  primary  one. 
VOL.  X  26 
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Imrnediate  exciting  causes  are  expo8ure  to  prolonged  damp  and  undue 
ph^sical  fatigue,  a  combiDatioii  of  these  two,  indeed,  accouDtiag  for  con- 
siderablj  more  than  half  the  total  number  of  cases. 

Age. — Probably  no  age  18  exempt  from  rheumatism.  Caeea  with 
unmistakable  outward  aigns  in  the  jolnts,  etc.,  are  exceedingly  rare  under 
the  f^  of  lwo  jears,  and  rare  under  that  of  thiee  jeare.  After  the  latter 
age  attackB  occur  more  ftequently  with  each  year  of  life  up  to  the  age  of  ten 
yearB.  Fos8ibly  more  attacks  occur  during  the  second  decade  of  life  than 
any  other,  and  it  ia  uncommon  for  a  pnmary  attack  to  occur  after  the 
age  of  twenty.  OwiDg  to  the  slight  charactet  of  the  aymptom8  in  infancy 
it  ia  probable  that  the  frequeDC7  of  rheumatiam  at  that  age  ia  under- 
eatimated,  and  it  ia  not  uncommoD  to  aee  little  children  with  cajrdiac  lesiona 
of  some  atanding,  preaumably  rheumatic  in  origin,  but  where  the  outward 
symptbmB  of  that  eomplaint  had  been  ao  trivial  at  the  timea  of  attack  as  to 
bfl  wholly  overlooked. 

Onset. — In  older  children  this  ltiay  be  more  or  lesa  audden,  with  marked 
pyrexia  and  acute  pains  in  the  joints.  Such  an  onaet  ia  very  eeldom 
present,  however,  in  the  younger  subjecta.  In  theae  there  ia  almost 
iDvanably  a  hiBtory  of  indefinite  pains  in  the  joints,  the  knees  in  most 
inetances  at  the  start,  and  it  ia  only  after  these  pains  have  lasted  several 
days,  or  even  weekB,  that  an  increase  of  them,  or  sweUing  of  the  jointe,  calls 
attention  to  the  true  nature  of  the  attack,  and  compels  the  confinement  of 
the  child  to  bed-  Kigora  and  other  nervous  phenomena  that  occaaionally 
uaher  in  the  disease  in  adults  are  practieally  unknown  in  children  under 
the  age  of  paberty. 

Stmptoms. — The  isolated  character  of  the  aymptoma  in  the  raajority  of 
attacks  in  children,  in  contrast  to  the  complex  groupiug  of  them  that  mark 
the  more  definite  attacks  in  adults,  jiistifies  the  plan  proposed  of  dealing 
with  each  of  them  in  detail.  It  is  only  in  children,  perhape,  that  a  confident 
di^nosis  of  rheumatiam  can  be  made  from  the  preaeuce  of  auch  isolated 
aymptomB. 

Pain. — Thia  is  almoat  invariably  present,  at  eome  tirne  or  another,  in 
eTery  attack.  In  many  cases,  indeed,  it  is  the  only  symptom  complained 
o£  It  varies  much  in  intenaity  and  duration,  but  in  both  theao  particulara 
it  aeldom  reachea  the  same  height  in  children  aa  in  adulta.  It  cannot  be 
too  carefully  remembered  that,  in  the  vast  majority  of  instancea,  the 
8o-called  "growing  paina"of  children  are  rheumatic  in  nature.  It  ia  far 
from  imcommon  to  find  advanced  endocarditis  in  children  in  whom  the 
only  symptom  of  rheumatism  haa  been  these  "growing  paina."  The  hi8tory 
of  "  growing  paina,"  too,  often  aettlea  the  rheumatic  origin  of  many  casea  of 
chorea  in  the  ahsence  of  other  Bymptoma  When  pain  alone  is  complained 
of,  the  greatest  čare  Ib  n€ce68ary  in  ascertaining  that  it  is  limited  to  the 
joints  before  deciding  that  it  ia  due  to  rheumatism,  as  ia  many  febrile  and 
other  diseaaes  children  complain  of  vague  pains  in  other  parta  of  the 
limbs  than  the  joiots.  The  efTects  of  passive  movement  may  assist  in 
this  inquiry,  but,  for  obvious  reasona,  cannot  be  definitely  relied  upon. 
■VVhen  artbritis  is  present  the  pain  is  generally  greater,  and,  indeed,  it  may 
be  said  in  general  terms  that  the  amount  and  duration  of  the  pain  is 
directly  proportionate  to  the  extent  of  the  arthritis.  In  some  caaea  the 
pain  ia  not  hmited  to  the  BwolIen  joints,  but  extends  to  the  tendona  of  the 
muacles  entering  into  their  formation,  and  verf  exceptionally  it  can  be 
unmistakably  elicited  by  preasure  over  the  nerves  of  the  limbs  away  from 
the  neighbourhood  of  the  joints.  Pain  in  the  pericardium  generally,  but 
hy  no  means  invariably,  attenda  the  onset  of  pericarditia.     Fnecordial  pain. 
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too,  may  accompany  the  beginning  of  endocarditis,  but  more  u8ually  this 
occura  wJthout  an^  Buch  accompaniment,  aod  if  aiiy  seosation  be  com- 
plaioed  of  Id  tbe  region  of  the  heart  it  ia  generallj  one  of  vague  uneasiDess 
rather  than  actual  pain.  Not  very  unfrequently  pain  in  the  regioo  of  the  neck, 
causiDg  "  Btiff  neck,"  ia  the  only  outward  sign  of  rheumatism,  and  this  pain 
inay  occasion  contracture  of  the  muscles  on  one  side  (rbeumatic  tortloollis). 
Ab  maQy  other  complainte  may  cause  "  Btiff  neck,"  or  torticollie,  theee  last 
will  have  to  be  excliided  before  the  diagnosis  of  rheumatism  is  entertained. 

Sweating.~~The  profuse,  acur-smelling  perspirations  of  adult  acute 
rheumatiam  are  only  occaBional]y  obaerved  in  chUdren,  In  theae  laat,  as  a 
rule,  the  skin  is  dry  instead  of  being  moiat.  Any  8weating  that  occura  ia 
U8ually  late  in  the  complaint,  and  ia  perhapa  due  to  the  action  of  the 
8aUcylateB  rather  than  to  aorae  intrinsic  character  of  the  disease.  In  the 
intervala  between  the  attacka,  however,  rhenmatic  children  are  verj  prone 
to  profuBe  perspjrationa  on  the  shghteat  ^eiertiona. 

Artkritis. — As  a  rule,  this  is  less  severe  and  more  transient  in  children 
than  in  adults.  In  both  there  is  the  same  tendeDcy  to  Bymmetry,  and  for 
the  ewelling  to  disappear  from  points  earlier  attacked  to  involve  othere. 
The  knees,  ankles,  and  wnBta,  in  the  order  given,  are  the  jointe  most  often 
attacked.  Not  verj  unfrequently  the  metacarpal  phalangeal  joints  are 
involved  with  the  lai^er  onea,  and  much  less  frequently  the  corresponding 
jointa  in  the  feet.  Casea  in  which  the  amaller  joints  are  involved  are 
generally  severe.  The  Bwelling  of  the  joints  concemed  is  aeidom  of  any 
great  eztent,  and  it  is  only  exceptional]y  that  there  is  any  redness  of 
the  adjacent  akin.  The  amonnt  and  extent  of  the  arthritie  is  a  measure  of 
the  severity  of  the  attack,  and  it  is  very  seldom  that  rheumatism  of  auch 
Beverity  aa  to  oause  definite  arthritis  ia  not  attended  with  pronounced ' 
cardiac  leaiona  in  children  under  seven  year8  old.  In  children  under  that 
age,  too,  with  a  hi3tory  of  past  arthritis,  there  is  atrong  presumptive 
evidence  that  the  joint  affection  vas  not  rbeumatic  if  the  heart  be  free. 
The  snelling  seldom  remains  in  any  one  joiut  for  many  days,  but  accurate 
knowledge  of  the  duration  is  rendered  uncertain  by  the  efficacy  of  the 
salicvlatea  in  removing  the  ejcteraal  signa  of  the  complaint.  If  the 
swelling  peraiat  in  spite  of  treatment,  and  is  limited  to  one  or  perhapa 
two  of  the  larger  joints,  then  a  suapicion  of  gonorrhoea  should  alwaya  arise, 
aa  casea  of  gonorrhoeal  arthritis  are  by  no  means  unknown  in  even  little 
boya  and  girla  In  children  a  chronic  synovitiB  is  never  left  aa  a  conse- 
quence  of  rheumatism,  and  contractures  and  other  deformitiea  of  tbe  joints 
are  perhaps  unknown.  'Very  occasionall;  the  arthritia  is  confined  to  one 
joint,  usuaUy  the  hip,  and  it  is  not  uncommon  to  find  theae  mon-articular 
caaea  mistaken  at  firat  for  tuberculous  disease  of  the  affected  joint.  Some 
degree  of  arthritis,  or  pains  in  the  joints,  is  a  feature  of  the  complaint  in 
by  far  the  greater  number  of  caaea.  The  interest  and  importauce  attaching 
to  the  mon-articular  casea  have,  perhapa,  led  to  an  exaggerated  eatimate  of 
their  frequency  on  the  port  of  certain  writere.  But  it  is  in.  tbe  diminished 
8everity  of  the  arthritis,  and  not  mainly  in  its  diminbhed  frequency,  that 
one  of  the  chief  distinctions  between  the  rheumatism  of  childbood  and  that 
of  adult  age  liea. 

Pyrexia. — This  playa  a  much  less  conspicuouB  part  in  the  rheumatiam 
of  chUdren  than  in  that  of  adults.  In  contrast  with  what  ocours  in  other 
complaints,  in  rheumatism  the  younger  the  child  the  lees  the  tendency  for 
the  temperature  to  be  raised.  In  sUghter  cases,  marked  by  joint  pain  only 
with  no  accornpanjing  arthritia,  tbe  temperature  may  not  be  raised  at 
ali,  and  this  in  niany  instance«  vhere  the  efiects  upon  the  heart  are 
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djsastious  in  the  ertrema  Od  the  oontisij,  ^ain,  fever  is  never  the 
Bole  manifestation  of  rhemnatism  in  children,  anj  inoiease  of  temperature 
being  inraiiablj  accompanied  hj  polu  or  some  other  more  definite  aign  of 
the  complaiDt.  In  ordinarj  casea,  with  ao  average  amount  of  arthritJB, 
tbe  temperature  eeldom  rangea  above  100°  or  101°  Fahr.,  without  peri- 
carditis  or  sevete  toueiUitis  be  preseut.  With  tbe  onset  of  pericarditis  the 
temperature  may  rise  aa  higb  aa  105°  or  106°,  and  even  bigher  stili  in  cases 
wbere  tbere  is  a  combination  of  chorea  with  active  rheumatism,  manifeated 
by  such  simptoma  aa  pain  and  Bwelling  of  the  jointe.  In  caaes  auch  as  the 
laet  pericarditis  is  almost  invahably  present  as  weU.  It  ia  odI;  in  caaes 
wbere  pericarditis  is  preeent  that  we  bave  in  children  anj  equivalent  of  tbe 
so-called  "cerebral  rheumatism"  of  adults,  wheTe  the  life  ot  tbe  patieut  is 
endangered  from  the  pjresia  itaelf,  independentl;  of  any  other  conditiona. 
Muoh  etresB  bas  been  laid  by  some  writer8  od  the  pyrexia  conaequent  on 
eodocarditis,  but  it  oan  be  8afely  said  that  an^  persisteot  temperature 
directij  due  to  endocarditis  is  practioallj  unknown  ^th  rheumatism  in 
children.  Any  pyrexia  that  oecurs  is  almoet  certainlj  due  to  the  rheumatic 
8ymptom8  that  initiate  tbe  attack,  and  independent,  prohably,  of  any  endo- 
carditis that  may  ensue.  Cases  of  endocarditis  with  peraistetit  heightened 
temperature,  where  other  sources  of  pyTexia  can  be  escluded,  should  raise  the 
same  suspicion  of  malignancj  in  children  as  in  adults,  as  although  ulcerative 
endocarditis  is  rare  in  children,  it  is  certainly  far  from  unknown.  An  in- 
teresting  phase  of  rheumatic  pyrexia  ia  afforded  by  casea  where,  after  generallj 
a  abarp  initial  attack  of  fever,  the  temperature  is  pei8istently  raiaed  at  some 
period  of  the  day  for  many  naonthe,  or  even  perbaps  year8.  In  such  caaes 
tbe  temperature  may  daily  reach  104°  Fahr.,  but  beyond  cauaing  occaaional 
feeUnga  of  diacomfort  when  high,  the  continued  pyrexia  seems  in  no  wa7 
detrimental  to  the  ohild.  The  only  explanation  of  such  a  p7rexia  wou]d 
seem  to  be  that  here  the  rheumatic  poison,  whateTer  it  may  be,  has  made  a 
profound  impresaion  upon  the  cerebral  centres,  aod  the  delicate  heat- 
regiilating  machiuery  has  been  thrown  out  of  gear.  Treatment  has  little 
or  no  effect  upon  the  diaorder,  and  tirne  alone  bringa  about  the  restoration 
of  tbe  calori&c  balance. 

Tonsillitis  is  a  Tery  frequent  aymptom  of  rheumatiam  io  children, 
eepecially  at  tbe  onset  of  an  attack.  Tbe  frequeDoy  with  which  it  oocurs 
before  any  other  Bymptom  has  led  to  the  suggestion  from  the  upholdera  of 
tbe  microbic  origin  of  tbe  oomplaint,  that  the  tonails  are  ofteu  poBsibly 
the  points  of  entrance  of  the  poiaon  into  the  ^stem.  The  tonsUlitis  ia 
seldom  of  any  great  severit;,  and  a  auppurative  rheumatic  tonsillitis 
is  exceedingly  rare  in  obildren.  Tbe  temperature  bears  some  relation 
to  tbe  degree  of  tonsillitis,  being  generally  higher  the  more  the  latter 
is  marked.  Id  very  exceptional  Inatancea  cases  of  endocarditis  bave  been 
noted  where  the  only  evidenoe  of  rheumatism  bas  been  tonsillitis.  This 
should  lead  to  a  careful  and  repeated  examiDation  of  the  beart  in  ali 
caaes  of  tonsillitis  of  uncertain  origin.  Tbere  is  nothing  distinctive,  how- 
ever,  in  the  outward  appearances  of  rheumatic  tonsillitis,  and  a  čase  can 
only  be  pronounced  rheumatic  with  any  precision  when  other  evidences 
of  rheumatism  are  present.  Besides  uahering  in  acute  attacks,  tonsillitis 
often  oocurs  in  rheumatic  children  in  the  intervala  between  them.  Such 
tonsillitis  is  often  accompanied  by  shght  amemia  and  BweatiDg  on  the 
sUghteat  exertion.  Such  symptoms  should  be  regarded  oa  danger  sigD&ls, 
and  lead  to  a  strict  supervision  of  the  cbild.  It  maj  well  be,  too,  that 
repeated  tonsillitis  is  evidence  of  the  rheumatic  diatbesis,  whete  ther«  has 
been  a  total  absence  of  the  more  definite  signs  of  the  complaint. 
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Fneumonia. — This  is  so  iDfrequent  in  aflsocistioD  with  recent  aod  aotive 
fflgns  of  tbeumatiBm  in  children,  as  to  render  it  doubtful  if  ite  oociuTence 
bas  a.nj  direct  cauaal  relation  with  the  rheumatio  procesa.  In  the  later 
Bt^es  of  heoFt  disease,  howeTer,  it  is  not  uncomnion  to  find  sigas  oF 
consolidation,  along  with  pleuris^,  at  the  left  base  of  the  luog.  The 
sjmptoms  and  oourse  of  such  consolidationa  aie  generaUj  different  fiom 
tbose  of  a  t^ical  pneumonia,  and  are  U8ually  precoded  bf  the  aigns  of 
pulmonai7  coDgestion  and  cedema  in  the  afifected  lung. 

Pleurist/. — In  contra-distinction  to  pneumonia,  pleuriflj  is  very  eommon 
in  the  rheumatism  of  children,  and  m&y  be  the  onIy^  evidence  of  the  com- 
plaint.  Id  exceptional  instances  it  is  the  reeult  of  the  direct  extension  of 
infiammation  from  the  perioardium.  The  ueual  signa  of  it  are  pain  over 
the  lower  hbs,  and  not  unfrequentl7  a  pleural  rub  oan  be  heard  on 
auBcultation.  When  dii«otly  due  to  the  rheumatic  procesa  it  is  generali; 
of  the  dr7  and  plaatic  varietj,  and  is  verj  seldom  accompanied  h;  an; 
noticeable  amount  of  fluid  in  the  pleural  sac.  Where  it  occurs,  howeveF,  in 
the  later  stages  of  heart  diaeaae,  along  with  conaolidation  of  the  lung,  the 
amount  of  fluid  poured  out  into  tne  pleura  maj  be  conaiderable,  and 
aepiration  is  often  necessarj  to  relieve  the  enfeebled  and  failing  heart. 
An  overwhelmiug  proportion  of  auch  cases  occur  on  the  left  side,  but  a. 
satisfactorj  reasoti  for  tbia  ia  atill  to  be  found. 

Peritonitia. — It  cannot  be  daimed  that  the  connection  between  rheu- 
matiam  and  any  form  of  peritonitis  haa  been  established  with  anj 
exaotituda  An;  čase  where  fibrous  nodulea  have  been  discovered  in  the 
peritoneum,  as  with  the  pleura  and  perioardium,  bas  7et  to  be  noted.  At 
the  preaent  da;  there  ia  a  tendencj,  perhaps  a  growing  one,  on  the  part  of 
certain  authorities  to  ascribe  some  caaea  of  appendi^tia ,  to  a  rheumatic 
origin.  But  for  appendioitia  to  develop  in  the  courae  of  acute  rheumatism, 
or  for  rheumatic  STmptoms  to  develop  during  an  attack  of  appendicitis, 
must  be  events  of  eztreme  raritj,  and  auch  cases  are  certainl;  not  greater 
in  number  than  mere  coincidence  oould  aocount  for.  Tbe  only  evidence 
uauallf  forthooming  for  aasociating  auch  cases  of  appendicitis  with  a 
rheumatic  origin  is  the  effect  produced  bj  salicjlates  upon  the  course  of 
the  abdominal  complaint.  These  efTects  are  mainl;  ahown  in  the  reduction 
of  temperature,  and  not  in  the  directlou  of  an;  curtailing  the  courae  of  the 
disease.  But  salic^Iatea  influence  the  temperature  in  many  diseases  apart 
from  thoae  of  rheumatic  origin,  and  until  further  evidence  ia  adduceable 
bejond  that  furniabed  b^  their  adminiatration,  the  connection  between  appen- 
dioitia and  rbeumatiam  muat  be  held  to  ezist  on  an  eztremely  feeble  trasia. 

Jfervom  Afeetions. — So-called  "cerebral  rbeumatiam"  or  "rheumatic 
hyperpyrexia "  is  almoat  unknown  in  children,  and  the  realit;  of  a  rheu- 
matic meningitis,  on  whiQh  the  h^perp^rezia  wa8  formerl;  supposed  to 
depend,  has  yet  to  be  proven  hj  the  pubhcation  of  a  single  authentic  čase. 
Kheumatic  children  are  veij  subject  to  headaches.  These  are  often  associated 
with  anffimia,  but  in  aome  casea  Dr.  Stili  (1)  thinka  the  headachea  have  a  more 
direct  relation  to  tbe  rheumatic  poiaon.  Goodhart  (2),  Grabam  Little  (3),  and 
several  other  authoritiea,  Gnd  a  strong  connection  between  night-terrors  and 
rheumatism,  aod  Dr.  Stili  (4)  not  oni;  agreea  with  this,  but  thinks  day-terrors, 
somnambuliam,  Bomniloquence,  babit-apasm,  and  lienteric  diarrhcea,  are  often 
associated  with  the  same  complaint.  Ali  these  last  diaorders  have  probablj 
no  direct  cau&al  origin  in  the  rheumatic  poison,  as  cases  of  anj  one  of  tbem 
oocurring  along  with  active  rheumatic  ajmptoma  are  eventa  of  exceptional 
rarity.  An  explanation  of  the  asaociation  of  such  nervous  diaorders  and 
rheumatism  is  rather  to  be  found  in  the  "  nervous "  temperament,  which  is 
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one  of  the  moet  striking  features  in  rheumatdc  children.  As  Dr.  Stili 
WTite8, "  The  nervous  ohud  is  par  eicellence  the  nervoua  child."  This  is 
ahown  in  some  ioBtancea  b7  on  almost  uncontroUable  eicitement  over  games 
and  amusements,  in  some  hy  ezceesive  ttimdity,  and  in  othera  bj  a  seositive- 
nesa  or  8byoeB8  which  i9  almost  morbid.  One  nervous  disorder  directl/  dne 
to  aotive  rheumatism  is  peripheral  neuritis,  as  evideoced  bj  pain  in  the 
couree  of  the  nerves  and  8ub8equent  wastiDg  of  the  connected  muscles. 
This  is  not  so  verj  uncommon,  and  would,  perhaps,  be  more  often  found  if 
sjstematicall^  looked  for. 

Anamia. — A  profound  degree  of  anaemia  ie  verj  rapidlj  attained  in  the 
severe  rheumatic  attacka,  and  this  may  be  vary  8lowly  recovered  from. 
Along  with  the  anternia  there  is  often  conaiderable  leucocjtosis  in  the  blood. 
In  the  intervals  between  more  definite  seizures,  rhBumatic  children  aie  prone 
to  attacks  of  ansemia  without  any  aacertsinable  cause.  Chronic  anaemia  in 
rheumatic  children  is,  perhaps,  more  directly  ascribable  to  the  frequently 
associated  heait  diseaae,  but  it  becomee  intensiSed  with  the  onset  of  ireeh 
8ymptoms  of  the  complaint. 

IVasting. — In  the  course  of  an  attack  of  rheumatism  there  is  often  a 
rapid  and  marked  loss  of  flesh,  muoh  greater  than  the  pyTexia  and  duratioa 
of  the  illness  would  account  for.  It  is  true,  too,  perhaps,  that  thin  children 
are  more  subject  to  rheumatism  than  those  who  are  pliunp. 

Subcutantoug  Nodules. — Where  so  maiiy  of  the  other  aymptom8  are  in- 
conspicuous  and  short-lived,  too  much  importance  cannot  be  placed  upon 
the  preaenoe  of  subcutaneous  fibrous  nodules.  In  their  typical  forma  and 
situations  they  are  abBoluteIy  diagnoetic  of  rheumatism,  although  it  is 
quite  poasible  that  subcutaneous  nodules  may  occur  in  Byphilis,  rheumatoid 
uthritis,  and  perhaps  other  complaiats.  Kheumatic  fibrous  nodules  are 
small  ezcrescencee  under  the  skin,  varring  in  size  from  that  of  a  pin'8-head 
to  that  of  about  half  a  hazel  nut.  They  may  be  soIitary  or  numerous,  but 
most  often  occur  in  orope,  with  a  tendenoy  to  symmetry  in  their  dis- 
tribution.  Very  frequently  their  eruption  is  preceded  by  a  riee  of  tempera- 
ture three  or  four  days  beforeband.  They  are  strictly  subcutaneous,  and 
the  OTerIyiag  skin  is  freely  movable  over  them.  As  a  rule  they  are  movable 
over  the  underlying  atructnres,  but  in  placea  where  the  skin  is  cloBely 
adjacent  to  bone,  as  on  the  scalp  and  the  oeighbourhood  of  the  patella,  it 
may  be  difKcult  or  impossible  to  separate  the  nodules  from  the  adjoining 
bone.  'WheD  very  small,  they  can  often  be  seen  better  than  felt,  by  putting 
the  overlying  stmctures  on  the  stretch.  Their  far  mcet  frequent  situation 
is  the  back  of  the  elbow  joint  Very  often  it  is  the  only  one  in  which  they 
are  to  be  found,  and  cases  in  whicb  they  occur  in  other  placea  without  the 
ueighbourhood  of  the  elbow  joint  being  afiected  must  be  ezceptional  in  the 
eztrsme.  For  their  deteotion,  than,  in  the  vast  majorit;  of  instances,  it  is 
BufBcient  to  flex  the  elbow  joint  and  oarefully  ezamine  the  atructures  on  the 
poeterior  surface.  Subcutaneous  fibrooa  nodules  occur  in  many  other  regiona 
than  the  oeighbourhood  of  the  elbow  joint.  They  are  not  infrequent  about 
the  patella,  the  iliac  creeta,  the  pericranium,  the  spine  and  margins  of  the 
Bcapida,  the  skin  over  the  spinous  prooesses  of  the  vertebrEB,  over  the  bony 
prominences  of  the  hands  and  feet,  and  elaewhere.  Eesides  tbeee  nodules 
in  the  aubcutaneous  tisBuea,  nodular  thickenings,  homologous  in  nature  with 
the  last,  are  apt  to  occur  in  the  tendons  of  the  muscles,  more  eBpeciaUy  in 
the  flezor  tendons  of  the  wrists,  the  tendons  about  the  malleoli  of  the  feet, 
and  the  flezor  and  eztensor  tendons  of  the  fingers  and  toea.  OccaBionally 
they  are  found  in  the  tendinoua  ezpanaious  of  the  abdominal  muscles. 
They  are  painless  in  themaelvee,  but  are  sometimes  tender  to  preaaure. 
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Tbeir  preaenoe  m  tbe  aoalp  is  often  ODly  detocted  by  the  comb  catcbing  oa 
tbem  wbeii  the  hair  is  being  dressed.  Some  vanish  ia  the  course  of  a  few 
daya,  otherB  persiat  for  mooths,  or  even  more  tban  a  year.  PeraiBtent 
nodules  are  often,  or  generali^,  accompanied  by  progreaaive  endocarditU. 
Numeroua  nodules,  and  BtUl  more  so  nodulea  of  large  size,  are  ometu  of  bad 
piognoais,  and  tbis  out  of  al)  proportion  to  the  extent  aQy  accompanTing 
endocarditis  maj  have  attained.  Sabcataneous  fibrouB  nodoles  are  in- 
variabtj  aaaociated  with  oardiac  diaease,  caaes  where  the;  bave  been  noted 
and  there  has  been  no  demonstrable  cardiac  leeion  being  so  esceedinglj 
exceptiODal  that  the;  may  be  left  out  of  account  in  dealing  with  the  con- 
nectioD  between  nodules  and  morbug  cardis.  In  cases  where  the  heart  has 
been  healtbj,  tbe  advent  of  Bubcutaneous  nodules  is  almost  iavanably 
attended  by  tbe  signa  of  recent  endocarditis  or  pericarditia ;  and  in  casea 
wbere  the  heart  is  ureadj  afiected,  the  onset  of  nodules  is  often  accompanied 
b;  fresh  additions  to  the  heart  Bjmptoms,  or  an  aggravation  of  those  iuready 
ezisting.  Considerationa  Bucb  aa  these  lend  strong  aupport  to  the  contea- 
tion  of  Barlow  and  Wanier  (5)  that  bodies  analogous  to  the  fibrous  nodulea 
in  the  eubcutaneoua  tiaaues  form  the  basis  of  the  v^etations  in  the  cardiac 
Talves  in  rheumatic  morbuB  oardi&  Further  support  of  thie  Tiew  ia  afTorded 
b;  tbe  fact  that  bodies  histologicallj  identical  with  subcutaneoue  fibrous 
nodules  have  occasionallj  been  d^covered  post-mortem  in  the  cardiac  valves. 
Not  very  infrequently  fibrous  nodulea  have  been  discovered  in  the  thickened 
pericardium  when  the  patient  has  suffered  from  rheumatic  pericarditiB  during 
life.  Much  less  fre^uentlj  thej  bave  been  found  in  the  pleura  and  tbe 
fringea  of  the  joints  in  cases  of  rheumatic  pleurisj  or  arthritia. 

Bistologicallj  theae  subcutaneona  nodules  are  found  to  conaist  of  Sbroua 
tissue  witb  some  round  or  apindle-shaped  cells,  dilated  blood-veaselB,  and  a 
nearly  homologouB,  more  or  lees  fibrillated  "  ground  aubstance."  This  homo- 
geueouB  substance  haa  been  Bhown  to  be  a  fibrinoua  exudation.  Theae  fibrous 
nodules  are  then,  prohably,  the  result  of  a  local  rbeumatic  Inflammation. 
The  invariable  occurrence  of  other  inflammatory  manifeatations  almul- 
taneouslf  with  that  of  subcutaneous  nodules  suggcBts  that  HJmilar  foci  of  in- 
flammation  to  those  ocourring  in  the  subcutaneous  tlsauea  may  occur  in  the 
joints,  the  endooardium,  pericardium,  and  the  pleune.  In  these  last  situatioDs 
the  foci  of  irritation  not  ooly  lead  to  tbe  special  form  of  inflammation 
attended  by  nodule  formation,  but  to  tbe  ordiiuiry  formia  of  in^ammation 
attended  by  serous  effusion.  Thua  rheumatic  arthritia,  pleuriay,  endocarditis, 
and  pericarditis  may  originate  in  the  same  procesa  that  leads  to  the  forma- 
tion of  subcutaneona  fibrous  nodules.  It  is  theii  evaneacent  nature,  probabIy, 
that  prevents  tbe  more  frequent  diacovery  of  these  fibrous  nodules  post- 
mortem,  not  only  in  the  subcutaneous  tissues,  but  in  other  parts  of  tbe  body. 

As  a  rule  the  nodulea  disappear  by  a  procesa  of  gradual  resolution, 
getting  smaller  and  smaller  before  tbeir  final  disappearance.  In  ex- 
ceptional  inatancea  tbia  proceas  is  much  haatened,  and  nodules  of  coneider- 
able  size  may  disappear  entirely  in  the  course  of  a  few  days.  As  in  tbe 
subcutaneous  tissue,  the  nodules  in  the  cardiac  valves  may  disappear,  and 
thus  a  cure  be  wrougbt  occaBionally  in  caaes  of  organic  cardmc  disease. 
The  hope  afforded  of  sucb  a  cbance  ia  but  a  slender  one.  Tbe  sbrinldng 
and  puckering  of  tbe  delicate  valvular  structures  Becondarily  to  tbe 
inSammation  attending  th6  nodular  eruption  geiierally  remains,  bowever 
completely  the  nodules  tbemaelvea  may  bave  resolved.  Sometimes,  instead 
of  undergoing  resolution,  the  nodules  apparently  become  converted  into 
fatty  tisaue  Over  tbe  point  of  tbe  elbow  it  ia  not  very  uncommon  for 
nodulea  to  be  aucceeded  by  aoft  maseea,  like  a  small  collection  of  fat,  which 
persist  long  after  tbe  nodulea  el8ewhere  bave  disappeared.    These  apparentl; 
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fiittj  tumours  are  geQeraUy  about  the  size  of  a  half  bazel-nut,  and  the  akin 
over  them  is  ofberi  the  site  of  an  eijthematous  blush.  Whether  these  Boft 
masseB  are  reall;-  fatty  in  character  is  bb  ^et  a  matter  of  doubt,  and  bitberto 
their  presence  would  seem  to  have  escaped  the  notice  of  obaervere. 

Occasionall^  the  Inflammatoij  process  giving  rise  to  Bubcutaneous 
nodules  eztencU  to  adjacent  periosleal  Btructores,  and  periosteal  nodes 
develop  on  the  underlying  bonee.  These  rheumatic  uodes  have  hitherto 
beeu  only  noticed  when  nodules  are  preeent,  and  generally  the  bony 
Bwelling  is  surmounted  aC  first  hy  one  or  more  Bubcutaneous  nodules. 
Thef  uBuall;  persist  much  longer  tban  the  subcutaneous  nodules,  but  bave 
a  tendenc;  to  graduaUy  disappear  in  the  course  of  time,  The  oommonest 
site  for  such  nodes  is  the  subcutaneous  surface  of  the  tilna,  and  the  nodes 
here  generali;  have  their  long  diameter  in  the  direction  of  that  of  the 
limb.  Stili  larger  nodes,  up  to  the  size  of  half  a  walnitt,  inay  appear  upon 
the  skuU  where  the  overlying  scalp  has  been  the  site  of  subcutaneous 
nodules ;  less  frequently  than  on  the  ulna  and  the  scalp,  rheumatic  nodes 
develop  on  the  surface  and  edges  of  the  patella.  Tbey  nave  been  noticed, 
too,  on  the  subcutaneous  surface  of  the  tibia,  but  are  prohably  much  rarer 
here  than  in  the  other  mentioned  places,  from  the  fact  that  subcutaneous 
nodules  very  seldom  occur  over  the  surface  of  the  tibis.  It  is  quite 
conceivable,  too,  that  rheumatic  periostitis  may  occasionall;  arise  in  places 
not  amenable  to  inspection  from  a  primar;  form  of  inflammation  in  the 
perioeteuoi  itself,  independently  of  any  direct  estension  of  inflammation 
from  adjacent  subcutaneous  tissues.  It  is  not  very  uncommon  in  cases 
where  fibrous  nodules  are  present,  eepeciall;  nodular  thickeningB  in  the 
tendons,  for  ganglia  to  develop  about  the  wristB.  Such  ganglia  are  doubt- 
leB8ly  due  to  an  inflammation  of  the  sheaths  of  the  tendons.  Yery 
occasionaIly  several  nodules  become  welded  together  by  inflamniator; 
ezudation,  and  move  tt^ther  as  one  mass  under  the  adjacent  skin. 

Fibrous  nodules  are  undoubtedly  most  common  in  cases  where  arthritis 
and  other  of  the  more  defiuite  sigus  of  rheumatism  have  been  present. 
They  have  occasionalIy  been  found  in  cases  of  chorea  and  stiff  neok,  and 
certain  skin  eruptiona  where  careful  inquiiy  has  totally  failed  to  eUcit  any 
bister;  of  previous  joint  affection,  Such  cases  are,  however,  exceedingly 
rare,  and  their  number  has  perhaps  been  over-estimated  by  too  enthusiastio 
contenders  for  the  pan-rheumatic  origin  of  chorea. 

There  is  no  single  phase  of  rheumatism  in  children  in  which  sub- 
cutaneous fibrous  nodules  have  not  occasionally  been  found.  They  are 
far  most  frequent  in  cases  where  definite  arthritis  is  present,  and  Dr.  Stili 
(6)  found  nodules  in  nearly  50  per  cent  of  cases  of  articular  rheumatism 
in  children.  They  are  next  most  &equent,  perhaps,  in  cases  where  joint  - 
pains  have  been  a  prominent  feature,  but  where  the  joint  affection  has  not 
been  of  sufhcient  Beverity  to  lead  to  articular  swelling  or  redness.  In 
ali  cases  of  unmistakable  rheumatism  in  children,  nodi^es  will  be  found 
in  the  early  stt^es  of  the  attacks  in  from  20  to  30  per  cent  of  cases  if 
systematically  looked  for. 

Skin  Affections. — These  are  comparstivel;  rare,  but  are  relativel;  much 
more  fraqaent  with  rheumatism  in  children  than  in  adults.  Sudamina  aud 
miliaria  have  no  direct  association  with  rheumatism,  and  are  perhaps  less 
seldom  seen  in  that  complaint  than  in  others  where  there  has  been  pyreiia. 
The  eruptions  most  commonly  seen  are  various  forms  of  erythema,  and 
these  may  appear  simultaneously  with  other  rheumatic  manifestations, 
T  independently  of  them.  Sometimes  the  erythema  takes  the  form  of 
lall  papular  spots,  widQly  scattered  over  the  face  and  body  generali;, 
ore  commonly  it  appears  as  erythemft  mai^inatum,  or  er^thema  oir- 
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ctnatum,  and  ia  most  morked  in  the  ne^bbourhood  of  the  jointa  The 
various  forma  of  erytheina  are  moat  &equent  wheD  nodulea  are  present,  and 
like  the  last,  perhapB  afford  some  teat  of  the  iutensit;  of  the  rheumatic 
affectioii.  Erythema  nodosmn,  although  it  appeara  independentl^  of 
rheumatiam,  aod  runa  a  deficite  pyrexial  course,  ia  certainlj  more  commoD 
in  rheumatic  children  than  in  othera.  It  is  significant,  moieover,  of  the 
conaectioD  between  the  two  complainte  that  endocarditis  occasionall; 
eaaues  in  cases  of  er^thema  nodosum  where  no  other  evidence  of  rheumatism 
can  be  elicited.  Purpura  rheumatica  atands  in  the  aame  relation  to 
rheumatiBm  as  erjtbema  nodoBum,  in  that  it  runa  a  faiily  definite  couise, 
is  more  common  in  rheumatic  sufiierera  tban  in  others,  aod  is  occasionallj 
associated  with  endocarditis.  Apart  from  purpura  rheumatica  other  forma 
of  purpura  occur  in  rheumatism.  Thus  purpura  niay  follow  on  intense 
erythenia,  or  it  may  be  primarj  in  its  manifestation,  of  rapid  development, 
and  attended  by_hEematuria.  Not  verj  uncommonl^  a  red  raab,  aimulatiug 
the  eart^  stage  of  the  scarlet  fever  exanthem,  occurs  in  the  febrile  atate  of 
Theumatiam,  and  ma;  lead  to  some  difficulty  in  diagnosis. 

Endoearditis.—This  is  the  most  important  featuie  of  rheumatism,  and 
the  frequenc7  with  which  it  occurs  is  one  of  the  moat  atriking  character- 
istics  of  the  oomplaint  in  children.  Donkin,  in  seventy  cases  of  rheumatism, 
in  children  agei  to  fourteen,  found  heart  disease  in  87  per  cent,  and 
Chuicb  (8)  found  cardiac  affections  in  83  per  cent  in  children  under  the 
^e  of  ten.  According  to  DaWBOn  Williams  (9),  the  heart  is  affected  in  three- 
fourths  of  ali  the  cases  of  acute  rheumatism  under  the  age  of  fifteen.  The 
jounger  the  patient  and  the  more  deficite  the  signa  of  rheumatism,  tbe 
greater  tbe  tendency  for  the  heart  to  aufier.  In  children  under  the  age 
of  seven,  with  rheumatism  of  auch  severit^  as  to  cause  any  definite  arthritis, 
it  is  a  rare  exoeption  for  the  heart  to  escape.  The  presence  of  nodules,  too, 
few  or  many,  almoat  infallibly  points  to  heart  implication.  The  valve  , 
most  frequantly  aSected  ia  the  mitral,  the  aortic  auffering  much  lesa 
frequently,  and  generally  at  a  later  stage  than  the  mitral  Endocarditis 
may  be  associated  with  a  slight  rise  of  temperature  remaining  up  after  the 
disappearance  of  the  outward  rheumatic  aymptoms.  U8uaUy,  however,  it 
givea  riae  to  no  pyTexia,  and  is  only  revealed  by  physical  ezamioation,  a 
procedure  that  should  never  be  neglected  where  rheumatism  ia  even 
suspected  in  a  chlld.  A  confident  opinion,  too,  should  not  be  expressed  aa 
to  the  freedom  of  the  heart  until  a  period  of  siz  montha,  or  even  a  year, 
has  elapeed  after  a  severe  attack  of  rheumatism,  as  the  evidences  of  endo- 
carditis may  be  very  iusidious  and  long  in  developing.  The  earlieat 
indication  of  endocarditis  is  uauallj  a  blurring  or  prolongation  of  tbe  firat 
aound  at  the  apex,  and  an  accentuation  of  the  second  sound  at  the  baae. 
Tbe  blurring  of  the  first  sound  frequeDtly  clears  up  under  atrict  rest  in 
bed,  but  in  other  cases  ia  replaced  by  a  definite  BystoUc  murmur.  In  heart 
cases  of  some  standing,  and  uaually  where  there  has  been  more  than  one 
attack  of  rheumatism,  it  ia  not  unoommon  to  find  the  aystolic  bruit  at  the 
apex  preceded  by  a  prsesystolic  and  diastolic  one.  It  is  very  unoommon, 
however,  to  find  the  long  "  purring  "  pra98y8tolic  murmur  of  adulta  in 
children  under  tbe  age  of  puberty,  this,  perhaps,  being  due  to  the  faot  that 
the  heart  condition  aSBociated  with  it  takes  several  years  to  develop, 

Fericarditii. — This  is  less  frequent  than  endocarditis,  and  indeed  is 
usuallf  accompanied  by  the  latter.  Pericarditis  may,  however,  occur  with 
poaitively  no  preaent  or  future  evidence  fortbcoming  of  endocarditis.  It 
uaually  occurs  with  the  more  definite  signa  of  rheumatism,  such  aa  arthritia, 
and  Bubcutaneous  nodules  are  preaent  in  a  large  proportion  of  casea.  In 
rare  instances  pericarditis  is  found  where  tlie  other  evidencea  of  rher- 
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bare  beea  ao  elight  and  evanescent  aa  to  esoape  notice.  Such  caaes  are 
extremely  exceptioD&l,  aod  the  number  of  tbem  baa  beeo  ezaggerated  by 
some  wTiters,  who  have  also  strained  tbe  aoalog^  betweeii  tbe  pericardium 
and  a  joint  in  attempted  e^plaaationB  of  tbem.  Tbe  pyTexia  is  generali^ 
greater  witb  pehcarditls  than  with  aDy  other  phaae  of  rheumatiem  in 
childreD,  and  the  temperature  frequently  rangee  from  104°  to  106°,  or  even 
higber.  Pericarditis  is  usuallj  present,  too,  m  tbe  unuBual  occurrencs  of 
deatb  ensulng  directlj  from  tbe  rheumatic  attack.  In  ali  caeea  of  p7rexia 
in  cbildren,  witb  no  direct  obvious  cause,  tbe  auspioion  of  pericarditis 
should  be  entertained,  aa  tbe  s^mptomB  of  pericarditiB  may  precede  or 
obscure  ali  otber  manifestations  of  rbetimatiam.  Bheumatic  pericarditis 
veij  seldom  leads  to  auy  great  efTuBion  into  tbe  sac  Cases  of  spparently 
great  distendon  of  tbe  pericardium  witb  effusion  are  generally  ones  of 
tbickened  membrane  witb  dilated  and  bTpertrophied  bearts,  and  tbe 
criteria  between  tbe  two  conditiona,  sucb  as  tbe  position  of  the  apez  beat 
and  dulnesB  to  tbe  right  of  tbe  stemum  in  tbe  fourtb  rib  loterspace,  are 
unreliable  wheD  appli^  to  actual  practice. 

Affections  of  the  Cardiac  JUuacle. — In  endocarditis  and  pericarditis  the 
inflammation  may  spread  to  tbe  contiguous  IayerB  of  tbe  cardiac  Bubstance 
hj  direct  eztension.  In  tbe  slighter  degreee  of  inflammation  of  tbe  cardiac 
muacle  resulting  in  tbia  way,  there  are,  probablj,  no  ph^sioal  signa  trace- 
able  to  it  bejond  tboee  of  tbe  endocarditia  or  pericarditis  responBible  for 
it.  Lees  and  Poyntoii  have,  howeTer,  Bhowii  by  poBt-mortem  evidence 
tbat  a  general  and  intense  rnjositis  may  arise  in  the  early  and  acute  atages 
of  rbeiunatism.  Sturges  (10),  too,  beheved  tbat  a  rheumatic  carditis  waB  a 
freauent  occurrence  in  children,  in  cases  where  only  the  uaual  signs  of  endo- 
cajditiB  or  pericarditia  were  present.  A  grave  affection  of  tbe  cardiac  muacle 
should  be  suspected  in  tbe  active  stage  of  rheumatism  wben  tbere  is  marked 
dyspncea,  a  diffuaed  and  feeble  apez  beat,  along  with  a  frequent,  feeble,  and 
iotermittent  pulse,  and  tbere  is  do  well-eBtabliBhed  valvular  diaease  to  otber- 
wiBe  accouDt  for  such  Byinptoma  In  an  ezceedingly  able  article  (AUchia'B 
Manuat  of  Medicine,  vol.  i.)  Leea  states  tbat  acute  dilatation  of  tbe  left 
ventricle  ia  almoat  invariable  in  the  rheumatism  of  children,  tbe  more 
marked  cases  being  due  to  a  definite  myositi8,  and  tbe  slighter  d^p^ea  of 
dilatation  to  a  toxic  action  on  the  cardiac  muscle.  This  acute  dilatatioD, 
be  insiats,  is  in  no  aense  a  "  complication  " ;  it  is  a  cbaracteiiBtic,  and  the 
most  impottant  part  of  the  disease.  But  it  inay  be  said  tbat  tbe  evidence 
he  bringa  in  support  of  thia  important  propoeition,  increase  in  aize  of  the 
deep  cardiac  dulness,  ia  bardly  convinoing,  as  the  limita  of  tbe  deep  cardiac 
dulness  would  probabIy  vary  in  any  one  caae  with  tbe  powera  of  percussion 
of  different  observers,  and  even  with  those  of  tbe  same  obaerver  &om  tirne 
to  time.  The  changes  in  the  cardiac  muacle,  fouad  aloug  witb  bypertropby 
and  dilatation,  in  casea  of  long-established  valvular  diseaae,  have  a  direct 
origin  in  tbe  valvular  defects,  and  by  no  means  imply  anj  pre-exiating 
inuammator;  state  of  tbe  muBcle. 

Chorea. — Tbat  tbere  is  a  close  asBOciation  of  cborea  witb  rbeumatiam 
is  Dot  to  be  doubted.  Tbe  exact  relationabip  between  tbe  two  complaints 
is  stili  a  vexed  queation,  but  tbe  more  it  is  looked  into  the  more  intimate 
the  asBOciation  ia  found  to  be.  Witb  a  lorge  number,  indeed,  of  competent 
obaervera,  chorea  is  regarded  in  every  instance  as  8imply  and  Bolely  a  mani- 
featation  of  rheumatiam.  Not  infrequently  oborei.;  Bymptoina,  of  aligbt  or 
greater  intensity,  are  found  in  cbildren  aufferiug  from  rheumatism.  Very 
often,  too,  cborea  will  attack  children  Bbortly  after  the  aubeidence  of  a 
definite  rheumatic  attack.  Again,  cbildren  wbo  have  sufTered  from  chorea, 
witb  DO  present  or  paat  evidences  of  rheumatism,  are  muob  more  prone  to 
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future  rbeumatic  attacks  than  othera.  It  is  not  uncommoD,  moreover,  to 
find  midocarditiB  in  choreic  children  with  no  histoiy  of  joint  paina  ot  other 
rheumatic  Bymptoiua,  and,  but  much  more  rarely,  cases  occur  where  chorea 
is  associated  witfa  endocaiditis  and  rbeumatic  nodulee  wheTe  other  evidence 
of  rheumatiam  is  entirely  wanting.  Tbese  facts  are  incontrovertible  and 
fully  admitted,  but  tho;  are  total^  ineufficient  to  support  tbe  dogma  that 
in  eyery  inBtance  chorea  iB  a  direct  manifestation  of  rheumatiam.  In  tbe 
great  majoritj  of  caees  of  chorea  no  evideDce  of  rheumatiBm,  either  in  the 
past  or  present,  ie  obtainable.  It  is  very  common,  too,  for  children  to 
bave  repeated  and  frequent  attacks  of  chorea,  and  in  whom  no  endocarditia 
or  other  Bymptoms  of  rheumatism  develops.  The  proportion  of  caeea  of 
chorea  associated  with  rheumatism  has  been  vanousl^  stated  by  different 
autborities — tbe  variance  in  the  figures  being  doubtlesalf  influericed  hy 
tbe  fact  of  the  observer  being  a  believer  or  disbeliever  in  the  pan-rheumatic 
origin  of  chorea,  Thus  Dr.  Stili  (11),  in  226  casea  of  chorea,  found  eridencd 
of  rheumatism  in  at  least  55'7  per  cent.  Other  good  ohservers,  witb  a 
full  knDWledge  of  how  vague  and  fleeting  the  s^mptoms  of  rheumatism 
in  tbe  child  m&y  be,  feel  justified  at  placing  the  perceub^  of  cases 
of  chorea  associated  with  rheumatism  at  as  ]ow  a  figure  as  30  per  cent. 
These  last  figures  will  have  to  be  largelj  diecounted,  of  course,  by  the  fact 
tbat  poasiblj  man;  of  tbe  cases  of  chorea  contracted  rheumatism  after 
paseing  out  of  observation,  and  that  many  of  tbem,  too,  were  possibIy  seen 
hefore  tbe  age  at  wbicb  some  of  the  later  evidences  of  endocarditis,  suoh  as 
mitral  steuosis,  had  bad  time  to  develop.  After  making  verj  liberal 
allowance  for  these  considerations,  however,  it  probably  remains  true  that 
more  than  half  the  cases  of  chorea  pass  througb  life  without  exhibitiDg  any 
of  tbe  more  definite  signe  of  rheumatism.  If,  tben,  chorea  is  merelv  a 
phase  of  rheumatism,  in  tbe  majority  of  cases  it  stands  alone  in  tbis  last 
respect.  In  a  disease  like  chorea,  where  the  beginning  and  termination 
are  often  so  ill-defined,  and  wbQre  there  is  so  wide  a  variance  in  tbe 
Beverity  and  duration  of  the  complaint,  it  is  difficult  to  attempt  any 
diacrimination  between  one  group  of  cases  and  another.  On  tbe  wbol6, 
perbaps,  it  may  be  found  that  in  the  cases  associated  with  definite 
rbeumatism  the  onset  is  better  marked,  tbe  acme  as  regards  extent  and 
violeuce  of  the  morements  sooner  reacbed,  and  the  duration  shorter  than 
in  the  cases  where  there  is  no  evidence  of  rbeumatism  obtainable.  Tbe 
ezplanation  of  tbe  frequent  assooiation  of  the  two  complaint^  is  perbaps 
to  be  found  in  the  neurotic  predtspoaition  which  even  tbe  most  ardent 
advocates  of  the  infective  origin  of  rheumatism  are  forced  to  admil. 

DiAONoais. — ThiB  is  generally  not  difficult  where  »rlhritia  is  present,  and 
rheum&tism  is  by  far  the  most  frequent  cauae  of  arthritis  in  children.  TIir  sub- 
Bideiice  of  indammatioti  in  one  jaint  with  its  reappearance  in  another  is  extreniely 
ohoracteristic  of  rheumatism.  The  multiple  artncitia  Becondary  to  eianthematous 
diseaee  may  lead  to  error  if  no  reliabla  hiBtorv  be  obtainabla  But  in  Euch  cases 
the  arthritts  ia  seldom  so  marked  as  it  is  in  rneumatism  wheQ  several  joinU  are 
eimultaneouslv  affected,  The  symmetrical  arthritis  occurring  in  the  subjecta  of 
inherited  s^philiB  should  not  mislead,  ob  the  iuint  a&ection  if  too  chronic  and  too 
httle  poinnil  to  owii  rheumatisni  as  a  probable  cause,  and  in  a  lar^e  percentage  of 
such  cases,  moreover,  Hutchinsonian  teeth  and  interstitial  keratitia  are  preBent. 
Oonorrhteal  arthritis  is  rare,  but  by  no  means  unknowu  in  children.  a,nd,  in  the 
absence  uf  the  characteristic  discharpe,  it  is  only  the  persistence  of  the  joint 
affection  in  spite  of  the  administration  of  sslicylateB  that  maj  negative  the 
diagnosis  of  rheumatisui.  In  the  alisence  of  evidence  of  a  Bource  of  infection, 
pvffimic  arthritis  niay  present  great  difiiculties  in  the  way  of  discrimination  from 
rbeumatism.  The  greater  local  inflammation  and  reddenina;  of  the  skin,  the 
longer  persistence,  and  the  nature  of  the  temperature  generaJly|  eventually  lead 
to  tbe  correct  diagnosis.  Acute  arthritis  sometimes  occurs  with  the  onset  of 
anterior  poliomyBlitis.    The  oge  of  the  cbild,  the  restrictioa  of  the  Bwelling  uanally 
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to  one  joint,  the  paralysis  of  tb«  affected  limb,  and  tlie  rapid  onset  of  tnuscuUr 
wasting,  are  gitnerall;  Bufficient  to  avert  mistaliea.  InCantile  scurvy  ia  fiometimes 
mistaken  for  rheumatism,  but  the  error  should  not  occur  where  the  age  of  the 
child,  the  other  evidences  of  scurvf ,  and  the  fact  that  the  evelling  is  prim&rilj^,  at 
least,  not  in  the  ioint,  but  over  the  ehafta  of  the  long  bones,  are  takeo  into 
account.  Tbe  swel1ing  of  the  joints  sometimes  arising  in  association  with  sjphilitic 
epiph^sitia  is  hardly  likely  to  be  confounded  with  rheamatism  if  anj  čare  be 
exercised.  Hheuniatoid  artliritis,  a  rare  diEease  in  children,  niay  be  mistaken  for 
rheumatism  in  early  acute  sta^es.  The  resistance  of  the  arthritiB  to  the  salicjUtes, 
the  persietence  of  the  complaint  to  certain  joints  and  the  freedom  of  othera,  the 
earlf  muBcular  »asting,  and  t)ie  characteristic  deformity  about  the  joints,  seldom 
permit  the  error  to  be  one  of  a  long  duration.  Apart  from  arthritis  there  is  hardl^ 
anjthing  characteristic  about  anv  of  tha  otlier  Hvmptoms  of  rheumatism,  and  their 
nature  is  generalljr  only  settled  by  a  hiatory  of  arthritis  in  the  past,  or  its  sub- 
8equent  a^pearance,  or  their  association  with  fibrous  nodules  or  endocarditis.  It 
may  be  said,  )iowever,  that  growing  pains  of  sutHcient  severity  as  to  cause  limpiog 
are  very  seldom  due  to  any  other  cause  than  rheumatism. 

Prognosis.— Death  is  Bomewhat  uncommon  duriog  the  acute  stages  of  the 
complaint,  and  exceeding  rare  in  a  brst  atcack.  In  attacks  other  than  tbe  first, 
the  prognosis  should  be  tounded  on  the  eictent  anj  persisting  heart  alfection  bas 
attameo,  rather  tban  on  any  special  feature  of  tbe  active  complainL  Fericarditia,' 
however,  is  attended  with  especial  dangers  of  its  own,  and  is  nearly  alway8  found 
in  thosB  dying  during  an  acute  attock.  A  combination  of  severe  chorea  with 
active  rheumatism  is  of  bad  augury,  as  in  such  cases  the  temperature  is  apt  to  run 
up  high,  and  recovery  seldom  ensues.  f^merous  or  persistent  nodules  add  mach 
to  tbe  gravity  of  the  attack.  Large  n^Hes  UEually  foretell  death  at  no  distant 
date,  and  Cheadle  (13)  is  right  in  UiaygnPwhen  he  states  that  the  sight  of  them 
is  the  equivalent  of  tliat  of  the  deathvarrant  of  the  patient.  Apart  from  these 
consideratioDs,  recovery  b  the  rule  whether  the  heart  be  left  perroanBntly  damaged 
or  not.  If  the  prognosis,  as  regards  recovery  from  acute  attacks,  be  geDerally  good, 
that  as  regards  the  recurrence  of  future  attacks  is  correspondin^v  bad.  Once 
rheumatism,  alnajs  rheumatism,  is  not  true,  for  evea  a  young  chiid  may  have  a 
Bolitary  at^fk  of  rheumatism  and  no  more.  Butauch  cases  are  the  exception,  and 
usua]iy  a^^l^heumatic  attack  is  usually  the  prelude  to  otliers  in  the  near  or  distant 
future.  £W«uoceeding  attack  adds  to  the  gravity  as  regards  the  heart,  either  by 
originating  enttdterditis,  or  by  adding  ita  own  quotum  to  adamage  alroadjsuatained. 

Treatmemt. — Wheu  &qj  definite  active  rheiUDatism  is  present  the  child 
should  be  strictlj  confined  to  bed.  He  should  be  clotbed  in  flannel,  and 
reat  between  blaiiketa  instead  of  the  ordiiiai7  linen  sheets.  Salicylate  of 
soda  should  be  giveu  in  doses  of  about  three-quarteTs  of  a  grain  for  each 
year  of  his  age.  This  should  at  first  be  giveu  ever;  three  hours  in  the  daj, 
and  at  oight  if  awake,  uutil  the  temperature  retums  to  normal  and  eJI 
pains  have  dis^peared.  After  this  it  should  be  continued  three  timea  a 
da,j  for  anotherVortnight  at  leaBt.  Should  aoy  tozic  Bjmptoms  arise,  euch 
as  deliriam,  vomiting,  epistaxiB,  iotestiual  haemorrhage,  or  albuminoria, 
then  the  quantity  of  the  dose  should  be  diminiahed,  and  the  drug  should 
onIy  be  entirelj  withheld  iu  the  čase  of  abaolute  necesaitj.  flffhere  is  some 
advantage,  probably,  iu  giving  some  alkali,  such  as  the  bicarbonate  of  potasb, 
along  with  the  salicjlate,  in  doses  of  two  ot  three  graiua  of  the  fonner  to 
each  grain  of  the  latter.  Painful  joints  should  be  swathed  in  flannel 
banda^;es,  or  better  stili  in  cotton  wool  covered  with  oil  silk.  Auy  obstinate 
arthritis  is  generallj  speedilj  benefited  by  small  blisters  in  the  neighbour- 
bood  of  the  joints,  but  joung  childreu  are  bad  subjects,  as  a  rule,  for 
blistering.  If  there  ia  much  pain,  then  a  aingle  full  doae  of  opium, 
appropriate  to  the  age  of  the  child,  given  at  bed-time,  is  often  eztremelj' 
beueficial  in  procuring  rest  and  sleep.  After  the  salicylatee  have  been 
stopped,  the  child  ahould  be  put  on  a  courae  of  irou,  auch  as  foui  or  five 
grain  doses  of  the  double  citrate  of  iron  and  ammonia,  whether  marked 
anaemia  be  present  or  not.  To  this  a  oorrespoading  quantity  of  citrate  of 
potasb  is  often  a  useful  addition.  As  far  as  possible  a  supioe  position 
should  be  maintained,  and  if  there  be  anj  suspicion  of  endocarditis,  rigidl; 
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enforced.  A  change  from  the  erect  to  the  supine  poaitioo  means,  on  an 
sverage,  ten  beats  leas  per  minute,  with  a  coirespoudiag  diminution  in  the 
labour  of  the  heart.  Not  only  this,  moreover,  but  when  endocarditis  is  present 
it  meane  ten  less  flappiogs  tc^tber  of  the  inflamed  valvular  cusps,  and  a 
corresponding  increaee  in  the  length  of  the  diaatole,  the  only  tirne  in  the 
cardiac  cycle  when  repaii  to  its  delicate  structures  is  posaible  or  probable. 
The  oourse  of  Balicjrkte  should  not  be  etopped  on  the  advent  of  endo- 
carditiB.  Aiiy  irregularit^  of  pulse,  or  feehle  cardiac  action,  ie  mach  more 
likelj  due  to  the  disease  than  to  the  depreaaing  efifects  of  the  drug,  whicb 
have  been  mucb  esaggersted.  Sucb  coaditione  are  better  met  b^  the 
administration  of  Btrjchniue,  preferabij  bj  injectioD,  rather  than  bj  the 
stopp^e  of  the  salicjlate.  Dr.  Caton'e  etatiBtica  ahow  aueh  satisfactorj 
reBulte  that  his  treatment  deserves  a  trial  in  the  earlj  Btages  of  endo- 
carditis.  Thia  conaista  in  giving  appropriate  doses  of  sodium  iodide,  and 
the  ropeated  appUcation  of  amall  bUsters  in  the  lines  between  the  middle 
of  the  clavicles  and  the  nipples  on  either  side.  Here  again  at  firat  the 
Ba1ioylate  ahould  be  giren  along  with  the  iodide,  aB  the  tunefu!  resulta  of 
a  relapae  of  the  rheumatiam  are  much  more  certain  than  that  any  benefit 
will  be  gained  from  the  reat  of  the  special  treatment.  In  the  earlj  stagea 
of  pericarditis  two  or  three  leechea  ahould  be  applied  over  the  heart,  or 
lecourse  ma/  be  had  to  the  ice-bag  bo  warml7  advocated  hj  Leea.  BUsters, 
too,  are  probably  useful,  bat  tbeir  use  interfeTes  with  a  complete  and  satia- 
factorj  daily  examination  of  the  heart.  When  there  ia  pain  or  diatreBa  no 
drug  is  ao  useful  aa  opimn,  and  this  can  aiso  be  given  at  firat  witb  the 
aaliofkte.  AJeohol  ia  very  seldom  required  in  any  of  the  active  phasea  of 
rheumatiam  in  children.  A  obild  Bhould  be  kept  in  bed  for  at  least  a 
month  after  the  aubaidence  of  an  attack  of  marked  rheumatiam.  This, 
however,  ia  generally  difficult  of  attainment,  as  the  child,  perhapB  feeling 
quite  well,  resente  the  oonfinement  to  bed  aa  irksome,  and  only  too  often 
the  parenta  totaUy  fail  to  appreciate  the  gravity  of  the  complaint  whQn 
once  the  aevere  Byinptoms  have  diaappeared. 

The  child  who  has  once  had  rheumatism  sbould  be  olothed  in  flannel  or 
woollen  next  to  the  akin,  and  the  clothing  is  of  more  importance  in  the 
Bummer  even  than  in  the  winteT  tirne.  He  shoatd  be  restricted  &om  the 
more  violent  games,  Buch  as  running  or  focthall,  not  only  becauBe  the 
fatigue  they  cause  prediaposes  to  rheumatism,  but  aleo  becauBe  the  fact  of 
having  had  rheumatiam  ahould  render  his  heart  an  object  of  suspicion, 
although  he  may  p;'eBent  no  evidence  of  valvular  defect.  If  pcBBible,  he 
ahould  not  reside  ih  low,  damp  places,  auch  as  the  Fen  country  in  England, 
where  there  ia  no  doubt  rheumatiam  is  unduly  prevaleot.  Apart  from 
suoh  notorioualy  unsuitable  places,  however,  čare  and  protection  from 
fatigue  and  damp  are  more  important  than  plače  of  reaidence.  NumerouB 
plaoea  bear  a  reputatian  bb  being  "  anti-rbeumatic  "  on  evidence  that  will 
DOt  bear  inveatigation ,  whilst  residence  by  the  aea  seems  beneficial  to  some 
children,  to  others  it  is  ajl|)arently  detrimental.  In  fact,  when  the  choice 
is  restricted  to  tbeBe,is1andB,  a  suitable  plače  of  reaidence  is  more  or  lesa  a 
matter  of  chaoce.  the  prevalent  belief  that  too  much  butcher  meat  is 
harmfnl  for  rheumafl^kildren  rests  on  some  slight  foundation,  and  it  may 
be  wdl  to  put  the  ^^Hfe|/(liet  where  a  slight  deficiency  in  it  ie  replaced  by 
an  extra  quaBtity  ^PBKh,  vegetableB,  or  otber  food.  The  practice,  too,  of 
giving  the  juice  of  a%?ean  lemon  daily  to  a  rheumatic  child,  in  the  ahape  of 
lemonade,  can  seldom  do  anr  harm,  and  it  m8y  poasibly  do  good  by  ensuring 
the  continuanoe  of  a  mild  autaline  counie  in  a  pleasant  and  acceptable  form. 

LITEBATOEE.— 1.  O.  F.  St^l.  "  Rbsumatism  in  ChUdhood,"  ProritKiHMr,  Janiiu; 
1901. — 2.  OoonaART.     Diatates  tf  ChUdren. — 3.  Obabah-Liitle-     "On  the  Caautiou  of 
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cumical  cbabatttebs — 

SubacaU  and   Ckronic  Poly- 
articular  Varitty       .         .416 

Aevtt  Polgartindar  Variely  . 
STiroNYM8; — Arthritia  deformana,  Poljarthritis  chronica,  Osteo-arthritis. 
Bheumatic  gout,  Mechanical  or  Traumatic  arthritis,  Arthritia  chronica 
villoBB. 

Few  diaeaeea  so  common  as  rheumatoid  arthritis,  and  of  equal  import- 
ance,  are  regarded  b;  the  profession  with  so  little  unanimit^.  This  form  of 
joiDt  afiectioa  ia  known  to  be  of  great  aDtiquity ;  the  Museum  of  the  Roy&l 
Gollege  of  Sui^eons  posaeBses  boaes  shoning  characteristic  chauges  which 
date  back  to  1300  B.c.  It  has  received  the  atteotioD  of  generations  of  able 
workeTs,  but  even  dow  wide  diversit/  of  opinion  exiat8  among  obseivers  of 
repute  a.i  to  its  pathology  and  true  plače  in  medicine.  It  seems  possible 
that  conditiooa  widel7  diiferent  in  origin,  in  cUnical  msnifestations,  and  in 
results,  have  been  giouped  tc^ether  as  rheumatoid  arthritia,  leading  to  the 
confusion  apparent  in  wTiting8  on  the  subject. 

An  attempt  will  be  made  in  these  pages  to  describe  the  diseaee  as  it 
occuFB  in  adulta,  and  in  certain  varieties  which  are  marked  olf  from  each 
other  with  some  clearness.  It  is  perhapa  doubtful  whether  theee  groups 
will  ultimatelj  be  placed  together  under  one  name,  but  for  the  present, 
tradition  and  convenience  require  that  they  sbould  be  considered  side  b/ 
eide. 

Cases  presenting  themselves  for  observation  in  adulta  fall  into  the 
following  main  clinical  groups  : — 

1.  l'olyarticulat  rheumatoid  arthritis :  (a)  subacute  and  chronic ; 
(6)  Acute. 

2.  Localiaed  or  senile  rheumatoid  arthritis. 

1.   rOLYARTICULAR   KHKUUATOID   AhTHRITIS 
(a)  Subacute  and  Chronic 

Etiology. — Age. — Thia  form  occurs  at  any  age  from  childbood  to  late 
adult  life.  The  age  most  prone  to  attack  appears  to  be  that  between  thirty- 
five  and  fifty,  the  period  of  commencing  tissue  degeneration.  Casea  occurring 
much  earlier  are  common,  and  women  are  frequeotly  attacked  during  the 
tirne  of  greateat  reproductive  activity.  The  records  of  the  New  Hoapital 
for  Women  furnish  repeated  eiamples  of  thia  fact.  A  eertain  number  of 
cases  appear  about  puberty.  On  the  whoIe,  the  earlier  the  time  of  attack 
the  more  aevere  and  rapidly  progressive  ia  the  coorse  »f  the  illnesa,  but 
there  are  eiceptions  to  this  general  truth.  Some  of  the  early  casea 
improve  8trikingly  under  treatment,  and  the  diaeaae  may  even  hecome 
arreated  if  it  hos  been  recogniaed  early  and  dealt  with  at  once. 

Sereditary  influence  doea  not  appear  to  be  8trongly  shown  in  the  hiBtory 
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of  ttuB  diseaBe.  Garrod  considers  that  hereditv  has  an  unimportant  bearing 
on  its  productioD,  and  ia  decidedl^  leas  marked  in  tbis  atfectioD  than  in 
gout ;  it  18  probablj  not  to  be  traced  with  any  trequeucy  even  in  the 
rheumatoid  arthritis  of  children.  It  is  not  veiy  rare  to  find  several  female 
members  of  a  family  sufTeriDg  more  or  lesB  sevsrelf  from  rheumatoid 
artbritis,  and  8  bistor/  can  sometimes  be  obtained,  eapeciall;  in  private 
practice,  of  a  joint  afiection  whiGb  Bounds  like  rheumatoid  artbritis  in 
relativee  in  a  previoua  generation.  It  is  not  unknown  for  several  mkle 
members  of  one  family  to  sufTer  fiom  early  and  severe  forms,  but  tbis  is  rare. 
Bannat7ne  analjses  293  caees,  and  finds  a  historr  of  olear  inberitance 
in  fifteen  onlj.  Statistics  as  to  heredit^,  compiled  from  the  statementa 
of  patients  respecting  the  joint  affections  of  tbeir  relatives,  are  open  lo 
fallaciea  so  obvious  ae  bo  greatlj  diminisb  their  value. 

As  regards  «ex,  there  k  undoubtedl^  a  great  and  speciol  liabilit7  among 
women  to  BufTer.  Badt  gives  a  recent  anal^ais  of  fiftj-three  cases  observed 
by  him.  Of  these  6  per  cent  were  males,  94  per  cent  were  females.  In 
80  per  cent  of  the  female  cases  the  iUness  began  at  the  cUmacteric  The 
infiuence  of  pelvio  diaease  and  of  the  menopause  has  been  dwelt  npon  by 
man^  writer8,  and  statistics  sbow  that  these  conditions  are  of  great  import- 
ance.  At  the  climacteric  the  general  bealth  of  women  is  lowered,  and  they 
are  then  liable  to  sufier  from  diseases  of  the  reproductive  STstem.  Of  euch 
diseases  probably  those  most  potent  in  the  production  of  rheumatoid 
arthritis  are  sucb  as  are  a^sociated  with  exhauBting  losses  &om  the  uterue, 
especiall;  hfemorrhages  from  an^  cauee,  and,  to  a  lesa  degree,  copious 
purulent  or  muco-purulent  discharges.  At  the  New  Hoepital  for  Women 
the  occurrence  of  rheumatoid  arthritis,  more  or  less  severe,  in  oBsociation 
with  menorrhagia  due  to  fibroid  tumours  of  the  uterus  has  been  repeatedly 
observed.  Sucb  an  association  has  been  noted  also  by  Ord.  Other  less 
definite  conditions,  such  as  uterine  displacements,  or  ovarian  neuralgia, 
have  been  thought  to  bear  some  causative  relation  to  the  diseaae,  but  it 
ia  difficult  to  trace  the  evidence  on  wbioh  tbis  opinion  is  based.  Chronio 
ovarian  pain  seems  a  possible  influence,  and  in  one  čase  had  been  a  source 
of  great  suffering  in  an  unmarried  voman  of  thirty-two,  who  .developed 
severe  rheumatoid  arthritis. 

It  hae  been  suggested  that  the  special  liability  of  women  at  the  climac- 
'  terio  may  be  due  to  a  failure  on  the  part  of  the  ovair  at  that  time  to 
exercise  its  normal  influence  on  general  nutrition,  and  Badt  suggests  the 
use  of  ovarian  extract.  The  idea  belongs  at  present  to  the  region  of 
hypothesiB.  but  deserves  further  investigation.  There  does  not  appear  to 
be  a  special  danger  of  the  onset  of  the  diseose  after  the  removal  of  the 
ovaries  surgically.  Tbis  point  has  been  under  observation  at  the  New 
Hospital  for  Women,  and  so  far  the  evidence  is  negative. 

Garrod  pointed  out  that  rheumatoid  arthritis  oocura  early  and  in  severe 
forms  in  association  witb  rapid  cbild-bearing  and  over-lactation,  and  other 
observers  have  amply  confirmed  this  statement.  It  is  probable  that  any 
cauBe  whatever  which  tends  to  lower  the  general  bealth  and  to  produce 
marked  debility  and  failure  of  nutrition  may  predispose  to  the  diseaae.  In 
women  diseases  of  the  pelvic  organs  form  so  considerable  a  proportion  of 
the  causes  of  ill-health,  that  it  is  to  be  expected  that  these  d^eases  sbould 
take  a  prominent  ploce  in  the  hiBtory  of  an  illness  liable  to  attack  the 
debilitated  from  any  cause. 

Prolonged  nuntai  strain,  long  anxi«ty,  and  worry  are  very  frequently 
present  in  the  hi8tory  of  these  cases,  in  association  with  other  debilitating 
conditions.     In  some  cases  the  hi8tory  of  mental  worry  or  anxiety  seems 
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the  most  prominent  fact  in  the  hiator^,  and  atands  out  aloae,  or  as  the  chief 
factor  wbich  can  be  made  out. 

As  a  rule,  the  depressitig  mental  coaditioDB  bave  been  of  long  atanding, 
going  on  for  months  or  even  7ear8,  but  tbere  is  some  evidence  tbat  a  severe 
ehock  may  be  followed  quiokly  hj  joint  cbanges.  The  writer  bas  uotea  of 
a  cose  in  a  woman  of  tbirty-five,  in  whoni  rboumatoid  arthritis  in  a  severe 
form  fo]lowed  immediatelj  on  the  sbock  occasioned  by  the  sudden  death 
of  her  twin  children.     Cases  of  a  like  oature  bave  been  recorded  hj  others. 

Climate  probablj  bas  Bome  influence  on  the  production  of  this  complaint, 
as  it  undoubtedlj  bas  upon  its  course.  Charcot  considered  damp  cold  to  be 
one  of  the  most  potent  factors.  BannatTne  states  tbat  the  diseaee  is  moie 
common  in  the  bumid  air  of  Ireland  than  io  England ;  Adams  tbat  it  is 
prevalent  in  Holland ;  and  Stewart  tbat  it  is  veTy  lare  in  tbe  diy  climate 
of  Canada.  In  a  certain  number  of  cases  the  diseaee  is  referted  to  a  definite 
expo8ure  to  cold  or  damp,  or  both,  such  as  sleeping  in  a  damp  bed,  or 
getting  wet  and  sitting  in  damp  clotbes.  The  combination  of  damp,  cold, 
a  low  elevation,  and  low  average  of  br^bt  sunebine  appeare  to  be  favour- 
able  to  its  development — iu  otber  worcte,  tbe  climate  least  likelj  to  lead  to 
good  general  bealtb  and  a  higb  vitalitj  of  the  tissues. 

The  influence  of  traumatic  injury  to  joints  bas  been  variouslj  estimated 
hj  writers.  It  is  general]y  accepted  as  true  tbat  in  the  mon-articular  form 
previous  injur7  ma^  determiue  the  localisation  of  the  affection,  even  when 
the  injurj  bas  occuired  long  befora  the  onset  of  the  joint  cbanges.  It  is 
also  true  tbat  in  cases  of  moderate  generalised  rheumatoid  arthritis  an 
injurj  may  greatly  increase  the  aotivity  of  the  disease  in  the  injured  joint, 
which  may  quickly  beoome  completely  crippled,  altbougb  the  activity  of 
tbe  joint  aSection  geuerally  is  not  increased. 

Cases  are  recorded  where  injury  to  one  joint  was  appareQtIy  foUowed  by 
generalised  rheumatoid  arthritis.  The  evidence  in  those  cases  available  for 
reference  is  not  ab3olutely  convincing,  and  in  some  the  length  of  tirne  wbioh 
bad  elapsed  between  tbe  injury  and  the  onset  of  the  generalised  disease  was 
so  great  that  the  infiuence  of  tbe  injury  appears  somewhat  doubtful 

There  is  some  evidence  that  joints  which  bave  previously  been  attacked 
by  tbe  inflammatory  processes  of  acute  rbeumatism  are  prone  to  be  aCTected 
later  by  rheumatoid  arthritis.  LuET  states  that  acute  rheiunatism  is  an 
undoubted  predispoeing  cause  of  tbia  diaease.  Modern  view8  as  to  the 
patbology  of  tbese  affections  tend  to  minimise  ratber  than  to  acoentuate 
the  points  of  difference  between  them.  If  acute  rheumatism,  and  certain 
fonns  at  least  of  rheumatoid  arthritis,  have  a  bacterial  origin,  as  some 
believe,  it  is  poasible  that  the  tiesues  of  a  joint  already  damaged  by  one 
such  infection  niay  readily  become  a  nidus  in  wbich  otber  organisms  oan 
flourish.  It  is  certain  that  the  cbanges  characteristic  of  chrouic  rheumatoid 
arthritis  may  supervene  in  other  chronically  inflamed  joints,  i.e.  those  of 
gout  or  of  gonorrhffia. 

A  low  diet,  deficieut  in  nutritive  elemente,  may  be  an  important  element 
Id  tbe  causation  of  rheumatoid  arthritis.  Alcohol  bas  oot  the  same  direotly 
deleterious  eCTect  on  tbese  patients  as  on  the  sufTerers  from  gout. 

Clinical  Characters  of  Svhacute  and  Ckronic  PolyaTtic'iuar  £/ieumatoid 
Arthritis. — The  onset  is  insidious  and  diflicult  to  date  from  tbe  accounts 
given  by  patients. 

Premonitory  ^mptoms  have  been  described  by  some  writerB,  euch  as 
abnormal  sensations  in  the  extremities,  tingling,  pins  and  needles,  and 
numbness,  especiaUy  on  waking  from  sleep.  Tbese  sensations  are  frequeutly 
compbuned  of  early,  but  examination  Bbows  tbat  some  joints  are  already 
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;d,  and  pain  and  enlai^ement  of  joiuts  are  the  earlieat  distiDctive 
ajmptoms.  The  jointa  most  liable  to  attack  are  those  of  the  haods,  and, 
broadlj  speaking,  the  disease  assumea  a  s^inoietrical  airangemeot,  attacking 
corresponding  joints  on  the  two  eidea,  and  tending  to  advance  from  the  ex- 
tremitiea  towards  the  trunk.  The  number  of  joints  affected  varies  greatlj, 
and  there  appears  to  be  a  procesa  of  selectlon  which  may  be  ditTerent  in 
difTerent  cases,  btit  ia  uauall^  the  same  on  the  two  sides  of  the  body.  The 
joints  commonlj  attacked  are  the  interphalangeal  joints  of  tht;  haada,  ot 
some  of  them,  the  metacarpo-plialangeal  jointa,  the  wTi8t,  elbow,  and 
shoulder.  In  the  lower  extremitiea  the  knee  is  very  frequentl7  attacked, 
aleo  the  ankle,  tbe  amall  jointa  of  the  foot,  and  the  hip.  The  temppro- 
maxillary  joint  is  freguentlj  affected,  a  fact  which  is  valuable  in  diagnosia, 
and  aetves  to  distinguiah  thia  from  other  forms  of  arthritia,  escept  that 
which  ia  the  reault  of  gonorrhteal  infection.  Involvement  of  the  joints 
of  the  vertebrre  occurs,  especially  of  the  oceipito-atloid  joint,  resulting  in 
atiffneas  or  definite  limitation  of  nodding  or  rotatory  movements  of  the 
head.     The  pain  due  to  involvement  of  the  spine  may  be  very  severe. 

Although  marked  ajmmetrj  of  arrangement  is  the  rule,  and  is  a 
charaoteristic  feature  of  the  disease,  it  is  by  no  nieans  invariable.  The 
joints  on  one  aide  of  the  body  maj- 
ehow  evidence  of  advanced  changes, 
while  thoae  on  the  other  aide  are  only 
8lightly  affected,  and  there  are  alao 
exueptions  to  the  rule  that  the  disease 
tends  to  advance  in  order  from  peri- 
phery  to  trunk.  Joints  may  be  picked 
out  for  attack  without  reference  to 
anatomical  aequence  (Fig.  1).  Sym- 
metry  ia  more  apparent  in  the  earlier 
and    more    rapidly    pr<^eaaive    caaes. 

In  thoae  lesa  active  the  disease  8hows  a  tendency  to  reinain  localiaed  in  a 
few  joints. 

The  changes  once  begun  have  no  apontaneoita  tendency  to  recover,  and 
the  joint  becomee  the  aeat  of  a  gradually  progressive  disoi^nisation,  unleee 
the  disease  is  arrested  by  treatment. 

The  actual  condition  of  the  joint  varies.  Clinically,  two  main  varieties 
of  joint  cbange  are  noticeable. 

(a)  The  joint  aaaumes  the  shape  of  a  mora  or  less  symmetrical  trunoated 

spindle,  it  is  Bwelled,  its  normal  contour  is  obscured^  and  ita  bonj  land- 

marks  are   difBcult  to   make  out.     The 

impreasion   received   on   exaniination   ia 

that    the   soft   parts,   both   within   and 

without  the  jointB,  are  uniformly  swelled 

and  thickened.     This  form  is  well  aeen 

in  the  finger- joints,  and  is  Bhown  in  Fig. 

2.     The  joint  is  tender  to  touch,  aome- 

times  even  hot,  and  movement  is  painful 

and  limited.     The  terminal  intcr-phalan- 

geal  joints  freqiienlly  escape  attack.    Not 

rarely    the    joint    containa    fluid,    and 

deHnite  fluctnation  is  present.     In  other 

^'°'  ^'  cases  no  fluid  can  be  made  out,  but  the 

joint    haa   a  characteriatic   doughy,   aemi-elaatic    feel.      The   metacarpo- 

phalangeal  jointa  suffer  frequently,  eBpecialIy  those  of  the  tirst  and  second 
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finger.  That  of  the  Uttle  tinger  ia  ua»uUy  lesa  atlected.  No  bonj'  out- 
growth8  may  be  present,  no  Ijppiug,  nor  any  grosB  bony  changes.  The 
condiliuD  is  suggestive  of  a  clironic  intiammatory  over-growth  of  the  soft 
parts  of  the  joint,  especially  of  the  9yDovial  membrane.  Schiiller  proposes 
calling  this  form  chronic  villoiis  arthritia  (arthribia  chronica  villoaa). 

(6)  The  otlier  type  of  joint  change  preaenta  a  atriking  contraat  to  that 

descriljed  above.     The  joint  ia  enlarged,  but  the  enlargement  ia  irregular 

and  often   nodular.     The   bony   landmarka   are   more,   rather   than   leas, 

prominerit.  and  there  is  obvions  bony  enlargement,  lipping  of  the  articular 

surface,  and  detinite  oaaeous  oiit-growthH  can  often  b«  made  out.     Tender- 

neaa  on  manipulaticin  is  not  iiaiiany  very  maiked,  though  some  areas  of  the 

joint    uiay   be   decidedly   tender   on   deep 

preesure.     Movement  is  limited  and  pain- 

ful,  and   may   be   attended   with    marked 

grating,  dne   either  to   actiial   contact   of 

botiy   aurfaces,   or    more    often,   probab]y, 

to     creakiag     of    thickened    periarticular 

tiasuea.     The  joint  may  become  conipletely 

immobile  and  apparently  ankylosed,  or  the 

bony  out-growths  raay  be  ao  situated  a« 

mechanically  to  lock  the  joint.     There  is 

r„  g  uBually  no  escesa  of  Huid  in  these  joitits. 

This  forqi  also  can  be  well  studied  in  the 

hand,  eBi)ecially  in  the  metacarpo-phalaugeat  or  carpo-metacarpal  joints 

of   the    thumb.      The   terminal   phalangea   may   8ho\v   Heberden's   nodes 

at  their  baees.     This  type  is  8hown  in  Fig.  3. 

Speakiog  generally,  the  first  group  representa  the  more  acute  form  of  the 
diseaae  and  occurs  in  younger  patienla,  the  second  the  more  chronic  form. 

In  some  late  caaes  the  joint  8how8  a  combination  of  bony  enlargement 
or  nodoaitiea,  with  iuureaaed  thickening  of  aoft  parta  and  fluid  effuaion,  but 
it  is  certain  that  jointa  may  exhibit  typically  the  bony  changes  last  de- 
Bcribed  without  having  passed  throngh  a  stage  of  general  apindle-like 
8welling  or  fiuid  effuaion,  The  two  varietiea  have  elimcally  well-defined 
chamctera  whieh  merit  separate  description,  and  it  aeema  certain  that 
apindle-shaped  swelling  is  not  merely  the  early  att^e  of  an  arthritia 
which  paeaes  inevitably  into  a  condition  of  bony  out-growth  and  enlarge- 
ment. 

(c)  In  a  third  condition  oGcaBionally  aeen,  aome  jointa  of  the  fingera, 
B6pecially  the  terminal  inter-phalangeal  joints,  seem  actually  amaller  than 
uaual,  and  their  movenients  more  than  normany  free.  They  are  painleas, 
and  look  aa  if  there  had  b«*en  some  atrophy  of  ali  tlie  parta  concemed — 
bones  and  aoft  parta  alike.  This  condition  ia  present  in  aaaociation  with 
apindle-shaped  enlargement  of  joints  rather  than  in  the  more  chronic  type 
with  bony  out-growth. 

The  anatomieal  changes  jn  the  jointa  are  invariably  associated  with  more 
or  less  alrophi/ of  muscles  of  the  limb  ;  aometimea  the  atrophy  is  extreme, 
and  adda  greatly  to  the  general  detbrmity.  The  extensora  of  the  joints 
auffer  usually  more  than  the  tlexors.  In  the  hand  the  interossei  muacles 
sutler,  epecially  the  doraal  interossei.  The  thenar  and  hjpothenar 
eminences  do  not  escape,  and  the  general  wa.ttiQg  of  muscles  of  the  limb 
may  be  ao  decided  as  to  aimnlate  the  changes  in  progres8i\'e  muscular 
atrophy. 

The  reaction  of  degeneration  ia  U8ually  absent.  The  wasting  of  muscles 
betirs  no  necesaarj'  proportion  to  the  degree  of  iuvolvement  of  the  joint,  and 
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it  niay  be  very  marked  where  the  joiut  changes  are  alight  or  luoderate. 
Kig.  4  8howa  a  čase  wilh  extreme  vvasting  of  the  musules  of  the  leg.  The 
tendoD  reflexe8  in  the  affected  liiuba  are   frequeDtly,  but  not  iiivariably 


The  de/ormities  resulting  from  the  joint  and  muecte  changes  have 
been  Btudied  and  described  by  inany  vvriters. 
In  the  hands  a  common  and  early  change 
is  ulnar  detlection  of  the  tiugeru  at  th*« 
metacarpo-phttlangeal  joints,  '  At  tirat  the 
detlection  is  slight  and  easily  reduced,  later  it 
uiay  become  extreme,  and  only  partially  or  not 
at  ali  reducihle.  The  other  deCormitiea  of  the 
hand  depeud  on  ilexion  and  exten8ion  of  the 
phalatiges  on  each  other,  or  on  the  metacarpal 
bones.  The  knee  joint  in  advaoced  cases  ia 
alniost  iuvariably  tiexed.  The  ankle  joint  is 
frequently  fixed,  the  foot  abducted,  and  the  great 
toe  detlected  to  the  outer  side.  The  temporo- 
maxil]ary  joint  uiay  be  ankylosed,  iiud  the 
patient  uaable  to  masticate,  and  the  head 
may    be    tixed,   either    in    a    natural   poaitiou  ''"'■  *' 

or   in   a   position    of  llexion   or   rotatiun,   from   changes  in   the  eervical 
spine. 

The  causea  of  the  deformities  are  briei]y  either — 

(a)  AukyloBiB  or  partial  ankylo6i9  of  joiots,  or  changes  in  the  form  of  the 
articular  surfaceB. 

(6)  Atrophj  of  eertaio  groups  of  muscles  and  increased  tonicity  or 
spaam  of  others,  leading  to  disturbance  of  nurmal  relations  of  muecular 
groupe  to  one  another,  and  in  extreme  uases  cauaing  actual  dislocation  of 
bones,  partial  or  complete. 

(c)  Changes  in  the  ligameuls  and  tendons  about  the  joint,  commonly  in 
the  direction  of  increased  laxity  or  destruction. 

(d)  The  effect  of  gravity  and  habitual  posture. 

Most  of  the  deformities  of  rheumatoid  arthritis  are  not  peculiar  to  it, 
!)ut  may  be  present  also  in  other  chronic  alTections  of  the  joints,  siich  as 
gout,  and  in  various  diseaaes  of  tlie  central  -nervoiis  By3tem  where  the 
DUtrition  of  muscles  and  joints  is  affected. 

Polyarticular  rheumatoid  arthritis  does  not  coiisist  oiily  in  the 
joint  changes  and  their  results,  but  presents  other  clinical  features  of 
iaterest. 

The  temperature  is  usuaUy  normal,  but  even  in  the  less  acute  cases  may 
show  irregular  evening  rises  of  one  or  two  degrees,  with  occasional  more 
decided  fever.  Such  pyrexial  perioda  may  altemate  with  tiues  when  no 
rise  is  noted,  and  do  not  appear  to  be  connected  nece8sarily  with  obvious 
estension  of  the  disease. 

The  pulse  varies.  It  has  been  pointed  out  by  Spender,  Uyce  Duck- 
worth,  and  others,  that  a  rapid  pulse  may  be  present,  and  the  former  author 
attaches  great  importance  to  the  fact,  and  considers  it  to  be  of  very  frequent 
oecurrenca  and  of  diagnostic  value.  He  speaks  of  a  pulse-rate  of  110,  115, 
120,  and  even  140  in  apyrexial  cases,  and  in  association  with  coldness  of  the 
surface. 

The  opinion  of  clinical  observers  generally  will  probably  be  that  such 
decided  persistent  rapidity  of  the  pulse  as  this  is  not  the  rule,  and  it  is  an 
undoubted  fact  that,  even  in  cases  ahowing  slight  evening  fever,  the  pulse- 
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rate  may  not  rise  above  90  for  week8  t<^etlier.  Id  some  cases  there  is 
irreg«larity  of  the  pulse,  and  it  tends  to  become  temporarilj  quickeDed  by 
slight  cauaea. 

Anamia  is  preaent  in  most  cases  to  a  greater  or  leas  exteDt.  It  is 
usuallj  moderale  in  degree,  persistent,  and  not  ea8ily  amenable  to  trest- 
ment.  In  some  cases  the  anfemia  is  very  atriking.  The  hfemoglobin  value 
of  the  individual  red  corpuscle  is  reduced,  and  there  may  be  some  relstive 
iocreaBe  of  white  cells.  The  presence  of  aniemia  is  considered  bj  some 
writere  ae  evidence  of  bacterial  toxiemia.  Boucbard  givee  91  caaes 
of  aoiemia  in  1000,  a  proportion  smaller  than  ezperience  in  thia  country 
wouM  Hu^est. 

The  lymphaiic  glands,  eapeciallj  thoae  of  tbe  axi11a  and  groin,  maf  be 
eclarged  in  certain  cases  in  adults.  Bannatjne  states  that  be  bas  found  a 
cbain  running  up  from  aSected  joints.  He  has  never  found  an  enlai^ed 
spleen.  Stili  and  'othera  mention  enlai^ement  of  glands  in  children, 
eepeciallj  thoee  of  tbo  axilla  and  groin.  In  children  the  apleen  is  enlarged 
in  one,  at  least,  of  the  conditiona  called  rheumatoid  artbritia 

The  State  of  tbe  patient  as  regarda  pain  varies  greatlj  in  different 
cases,  and  at  difleient  times  in  the  same  čase.  Pain  is  often  severe  and 
persistent,  vvorse  at  nigbt,  and  aggravated  by  movement  and  by  changee  in 
tjie  weather.  In  otber  cases  the  patient  complains  cbiefiy  of  great  stiffness 
of  jointa,  e3pecially  after  sleep  or  resting.  Barely  trne  neurolgia  of  a 
severe  type  is  present,  and  in  thoae  cases  the  boute  of  pain  bave,  in  the 
Tmter's  experience,  tended  to  occur  in  tbe  nigbt  after  a  firat  sleep.  In 
&ucbard's  analy8is  of  1000  casea  neuralgia  occurred  in  30. 

Stitfness  of  jointa  may  be  an  early  sign,  and  frequently  appears  before 
pain  is  compMned  of.  It  ahoiild  always  suggest  tbe  pos3ibility  oF 
rbeumatoid  arthritia 

Evidence  of  trophic  or  vaso-motor  changee  of  tbe  skin  is  common. 
The  skin  of  the  hands  and  feet  may  be  cold,  blue,  and  clammy,  and  a 
combination  of  cold  lianda  and  feet,  with  profuse  8weating  of  ibe  palms  and 
solee,  is  atriking  and  cbaracteristic.  Sweating,  either  general  or  conGned  to 
aome  one  aren,  sucb  as  the  hands,  feet,  upper  lip,  etc.,  is  conimon,  and 
patients  sometimes  complain  of  exhau8ting  nocturnal  sweats.  The  skin 
niay  ahow  areaa  of  definite  atrophy,  eapecially  near  aSected  joints,  sueh 
oa  "gloasy  skin."  Tbere  may  be  patches  of  congestion  and  distressing 
sensations  of  burning  or  pricking.  Spender  and  othera  bave  laid  stresa  on 
pigmentation  of  the  skin.  It  is  preaent  in  a  laive  number  of  caaes,  but 
whether  there  is  any  form  of  pigmentation  of  the  skin  peculiar  to  rheuma- 
toid  artbritia,  either  in  tint  or  distribution,  is  perbaps  doubtful.  Pigmenta- 
tion occura  in  connection  with  many  chronic  diseases,  especially  those 
associated  witb  failure  of  nutrition,  but  also  in  apparently  healthy 
subjecta  It  oecurs  under  such  varying  patholt^ical  conditiona  that  it  can 
bardly  be  considered  as  diagnostic,  but  should,  perbaps,  be  regarded  as  an  ■ 
incident  in  numerous  conditiona  of  ill  -  health,  of  which  rbeumatoid 
arthritis  is  a  notable  example.     Pigmentation  oecurs  as — 

(a)  A  general  darkening  of  the  complexion,  most  marked  nauaUy  on 
exp08ed  parts. 

(b)  As  large  patches  of  pigmentation  in  varions  parta,  of  irregular  shape, 
uniform  in  colour,  and  witb  well-defined  edges. 

(c)  As  more  or  lesa  widely  spread  small  patchea  with  a  general  appear^ 
aoce  like  freckling,  or  splasbes  of  paint,  not  uBually  most  marked  on  esposed 
parts,  but  on  the  trunk  and  limba,  eBpecially,  sometimes,  on  parts  expoeed 
to  presaure,  such  as  the  waist,  garter  areas,  etc.     In  tbis  form  there  may  be 
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decided  Bymmeti7  in  the  arTangeiuent  of  the  patehea.  The  tiot  varies  from 
pale  honej  shades  to  dark  brown  or  black,  and  is  infiuenced  to  Bome  eitent 
bj  the  natural  complexioii  of  the  patient. 

Baonat^De  mentions  the  occuireoce  of  subcutsneous  hiemorrh^c 
effusioD,  and  aiso  under  the  naila 

The  nitils  are  often  dull,  brittle,  and  Bhow  longitudinal  Btriation& 

(Edema  is  occasionall}'  preaent  either  in  patehes  near  joints  or  of 
depeudeut  parls. 

Neuritu  may  occur  leading  to  severe  pain  along  a  nerve  trunk,  and 
follovved  hy  rapid  waBting  of  the  muscles  suppliod  \>j  it,  with  loes  of  faradic 
excitnbility.  When,  in  this  diaease,  loss  of  fai-adic  excitability  iB  preseut, 
it  is  u8ually  restricted  to  one  or  more  museles,  and  is  probably  the  reault  of 
Becondary  neurJtia 

Garrod  and  otliers  have  thought  psoriasis  wa8  apt  to  occur  with  more 
than  average  frequeDcy  in  asBOciation  witb  rheumatoid  rhemnatism. 

In  children  Bligbt  eaMphihalmos  haa  been  noted. 

Bouchard  iinds  dilatation  of  the  stomach  in  no  fewer  than  273  caees  in 
1000. 

The  condition  of  the  heart  is  a  subject  about  wbich  a  good  deal  of 
diTerBity  of  opinion  esista  Eecent  work  haa  revived  iaterest  in  this  point, 
)>ut  a  detinite  concluBion  is  dif&cult  to  anive  at. 

Garrod  considered  the  absence  of  cardioc  inflatnmatioD  aa  one  of  the 
inoBt  important  diagoostic  features  of  rbeumatbid  arthritia,  and  said  he  had 
never  traced  the  occurrence  of  pericarditis  or  endocarditis  in  thiB  disease. 
Charcot  beheves  that  both  may  occur,  and  brings  pOBt-mortem  evidence  to 
prove  the  esistence  of  endocarditis.  In  one,  at  least,  of  the  diBeaaes  called 
rheumatoid  arthrilis  in  children  there  appears  to  be  a  remarkable  tendency 
to  inflammation  of  the  pericardium,  and  post-mortem  esamination  in 
thcRC  cases  showB  adherent  pericardium  with  atriking  frequency.  In  the 
account  of  a  post-mortem  examination  on  a  patient  aged  thirt7-Beven 
recently  publiahed  (42),  it  is  stated  that  the  surfaces  of  the  pericardium 
were  adherent. 

Id  aciite  cases  there  may  be  clinical  evidence  of  endocarditis  or  pericar- 
ditia.  Bauuatyne  pubhshes  two  cases  (Brit.  Med.  Jour.  1898)  in  which  these 
complicatioiis  were  a  marked  feature.  In  one  čase  observed  bj  the  writer 
there  was  pericardial  etTuaion.  In  the  larger  number  of  cases  no  clinical 
aigna  of  heart  eomplications  are  present,  but  in  Bonie  there  are  weU-marked 
cardiac  intinnurs.  These  bave  hitherto  been  ascribed  to  the  restills  of 
preiiouB  attacks  of  true  rheumatism.  In  aome  cases,  no  doubt,  this  ex- 
planatioo  is  ■  the  correct  one,  in  others  no  evidence  supporta  it.  It  is 
possible  tliat  wben  the  signiticance  of  acute  attacks  is  more  generally 
appreciated,  an  illnc3.s  vvhich  formerly  would  have  been  ascribed  to  acut« 
rheumatism  will  be  regarded  as  acute  rheumatoid  artbritis. 

It  is  wortby  of  note  that  in  euumerating  the  discases  assoeiated  with 
'  ehronic  artioular  rbeumatiam,"  in  1000  cases  Bouchard  records  no  fewer 
than  60  cases  of  aortic  diseaae,  and  91  of  hypertrophy  of  the  heart.  These 
figiireB  Buggest  the  need  of  further  observation  of  heart  conditions  in  thia 


The  urine  usuany  preaents  no  important  chauges  from  the  normal. 
Angel  AIimey  found  exce8s  of  urea  and  uric  acid,  and  occaBioDally  gly- 
cosuria.  Drackmann  and  Bocker  both  found  diminution  of  phosphates. 
Schiiller  conBtautly  finda  a  diminution  of  calcium  salts  and  earthy 
phosphates,  a  low  specific  gravity,  and  a  reaction  either  faiDtly  acid  or 
neutral  in  the  Taricty  he  calls  arthritis  deformans,  i.e.  where  bones  rather 


,y  Google 


422  EHEUMATISM:  RHEUMATOID  ARTHRITIS 

than  soft  partB  are  chieflj  affeeted.     Vhd  Noorder,  Rumpff,  and  others  have 

noled  Bimilar  changes,  and  Schiiller  coDsiders  them  characteristic.     Baiu 

(Edin.  Med.  Journal,  1900)  aDatvsed  the  urine  in  one  čase  only,  and  foimd 

diuiiDiahed  exeretion  of  uric  acid. 

Occasional  acoompaniments  of  rheumatoid  arthritia,  which  have  received 
a  good  deal  of  8tudy,  »ud  which  fre- 
quently  occur  in  the  same  aubject,  are — 
(a)  Adironicbursitis  with  thickenin^ 
of  the  wall8  of  the  biiiBa,  and  aome  fluid 
effusion.  Tliis  is  well  aeeo  in  the  bursu 
over  the  olecranon,  and  inay  be  preseiit 
near  joints  in  both  the  upper  and  lower 
extreinitit!8. 

I  (h)    Siibcutaneous     fibroiis     nodules, 

resembling  in  eome  respects  the  nodulea 

I  which  ociciir  in  true  rheumatiBin.     Fig.  5 

Bhows  both  these  conditions  in  a  marked 

'''"■  '■  degree.     The  buraa  over  this  olecmnon  on 

both  sides  forined  a  visible  tumour,  and  itB  walls  were  greatly  thickened. 

Several  hard  bodies  couM  be  felt  within  its  cavity.     The  8welling8  were 

painless,  and  hail  always  Iteen  so. 

The  smaDer  Bwel)ingn  were  dne  to  Bubcutaneoua  fibrous  nodulee,  oval, 

flattened,  painless,  and  t'reely  movuble. 

These  nodules  differ  front  those  characteriBtic  of  true  rheumatism  in 

certain  partieulars. 

1.  They  appear  in  late  life. 

2.  They  pemiat  longer  than  is  uBual  with  iboae  of  acute  rheumatism. 
Tii  tbe  patient  Bhown  in  Fig.  T)  the  nodules  are  knoun  to  have  reoiained 
unaltered  for  tbree  ynars. 

3.  The  hiatory  of  acute  rheumatism  is  not  U8ually  obtained,  nor  is  there 
any  evidence  pointing  to  its  preseuce,  or  to  the  prcKence  of  active  and  pro- 
gressive  cardiac  complicatiouH. 

While  in  hospital  ihe  piitieut  referred  to  alx)ve  dt-veloped  a  new  no<lu1e 
on  the  right  olectanon.  It  was  at  hrst  the  size  of  a  henip  seed,  deGidetlly 
tender  od  preaaure,  and  grew  very  8lowly.  It  felt  preci8ely  like  a  true 
rheuinatic  nodule.  In  this  caae  the  noduh-a  were  coutined  to  the  arms. 
There  wa8  no  historj  of  acutc  rheumatism. 

Ganglion-like  dialension  of  the  sht^aths  of  the  tendons  of  the  niusciee  of 
the  hands  have  been  descrilied. 

The  course  varies  withiu  very  wide  limita.  Tlie  diseaae  may  progress 
vvith  appalling  rapidity,  one  joint  after  another  being  quickly  invulved, 
until  the  patient  liecomes  a  helpless  eripple,  unable  to  \valk,  stand,  or  feed 
himaelf,  and  vvith  many  joints  hxed  and  useless.  Such  severe  cases  occur 
uaually  in  younger  patients. 

The  aHectiou  may  be  miich  less  acute  than  this,  and  for  jears  after  the 
nature  of  the  illness  ia  recogiiisable  the  patient  ia  able  to  Uve  an  ordiiiary 
life,  couiplaining  onIy  of  pain,  stilfnesa,  and  aome  distigurement  of  jointa. 
The  activity  of  the  atfection  varies  at  dilTerent  tinies,  and  conditions  affect- 
ing  the  general  health  adverse]y  also  make  the  joints  worBe. 

In  some  casea  in  eMerly  aubjecta  no  eomplaint  of  pain  is  made,  though 
the  hands  show  to  a  typical  degree  the  bony  changes  whic)i  have  been 
described,  and  are  markedly  detormed.  There  is  no  evidence  that  such 
hands  have  ever  passed  through  a  stage  when  there  was  spindle-sliaped 
swelling  of  the  jointa  of  the  fingers  or  pain,     The  patients  have  HBually 
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laboured  hard,  and  the  band  presents  the  ctiaracter  which  Lane  has 
described  as  inechanical  or  traumatic  arthritie.  WasherwomeQ  exhibit 
this  coDdition  typicaUy. 

(6)  AcvU  Poti/ar Hc II lar  Rheumatoid  Arthritis 

The  occurreace  of  ao  acute  form  has  locg  been  known  and  its  cliniuil 
characttirs  described.  Later  work  has  emphaaieed  the  iniportaiice  of  this 
variety  of  the  disease,  and  it  has  received  carefiU  stiidj,  especiallj'  as  regarde 
etiotogy,  since  the  possible  bauterial  origin  of  rheumatoid  arthritis  has 
engaged  the  attentioti  of  authors. 

Although  no  hard-and-fast  liae  can  be  drawn  between  tbis  fonu  and  the 
more  acute  casee  of  the  so-called  chronic  variety,  certain  features  are  worthy 
of  attention. 

Ah  regards  etio]ogy. 

Age. — It  occur8beforemiddlelife,Ghietlyin  childrenand  in  yomigadult6, 
but  is  DOt  unknown  later.    The  čase  ehown  in  Fig  1.  began  at  tbirty-nine. 

It  is  a  notable  fact  that  some,  at  least,  of  the  oases  occur  in  definite 
association  with  septic  infection.  Suppurative  tonsillitis,  otitis  media, 
suppuratioD  ia  bone,  behind  the  plate  of  false  teeth,  aod  gonorrfaoea,  have 
been  present  in  the  history  of  these  casee.  The  influeuce  of  pyorrhcea, 
alveolaris,  and  other  septic  conditions  of  the  mouth  in  the  production  of 
disease,  has  been  inaisted  on  by  Hunter  and  othere,  and  it  is  possible  that 
oral  sepsis  may  not  be  without  importance  in  this  connection.  In  one 
acute  čase  in  a  girl  of  twenty  recently  under  the  writer'B  observation  the 
gums  and  buccal  miicous  membrane  were  in  a  highly  septic  condition. 

The  clinical  characters  of  the  acute  cases  are  as  followa : — 

The  onsel  is  sudden,  or  at  least  definite — the  patient  can  give  a  precise 
account  of  the  beginning  of  tlie  illness. 

There  is  decided  fever,  the  temperature  rising  to  101°,  102",  or  even 
higher  each  night.  The  affected  jomls  are  paiuful,  tender,  and  8welled — 
there  is  efTusion  of  fluid  into  them. 

So  far  the  resemblauce  to  acute  rheumatism  is  close,  but  the  followiug 
points  will  help  to  distinguish  this  affection. 

The  joints  affected  are  ii8ually  the  smaller  joints,  and  there  is  not  the 
Bame  tendencj  to  migration  which  is  characteristic  of  the  arthritis  of  trne 
rheumatism.  The  joints  attacked  do  not  retum  to  the  normal,  but  further 
changes  develop  in  them,  and  the  splndle-sbaped  Bwetling  of  the  iinger  joints 
already  described  quickly  appears.  The  following  čase  is  a  characteristic 
6xainple  of  this  affectioii : — 

Woman.     Aged  tweuty-8ix.     Married.     One  child. 

Previous  health  good,  but  for  aix  months  before  preseut  illness  the 
patient  had  repeated  attacks  of  tonsillitis  with  "gatherings"  on  the  tonsil. 
She  was  suddenly  attacked  with  joint  pains,  the  finger  joints  and  vvrists 
were  affected,  and  later  the  ehoulder  and  knee. 

When  admitted  U^  hoapilal  the  proximal  inter-phalangeal  joints  of  the 
fingers  were  swelled,  painiul,  and  contained  fluid.     Temp.  101'' ;  pulse  90. 

There  vras  a  soft  systolic  bruit  to  be  heard  at  the  apex. 

The  patient  wa8  treated  by  aalicylates  with  little  benefit,  and  the  bands 
quickly  sho\ved  characteristic  changes,  such  as  are  described  above,  and 
illustrated  in  Fig.  1. 

Slie  ieft  the  hospital  after  six  weekH'  8tay  with  these  changes  distinctly 
present  in  the  hands  and  wrwt8,  with  no  evening  temperature,  and  with  the 
cardiac  bruit  stili  audible ;  pulse  80. 

There  was  no  hiHtory  of  a  previous  attack  of  acute  rheumatism  in  this  čase 


,yCoogle 


424  KHEUMATISM:  RHEUMATOID  AKTHRITIS 

2.  LocALisED,  Senile,  or  Monarticclau  Arthhitis 

In  this  vanety  of  joiot  atfection  there  are  cliDical  points  which  mark  it 
off  in  a  Btriking  way  from  the  (Jther  varieties  which  have  been  described. 
So  decided  are  the  diflerencee,  indeed,  that  they  are  more  evident  than  the 
poiota  of  likeneee. 

The  disesse  ia  eBBentJally  a  local  affectiou,  has  little  tendeDcy  to  s^in- 
metncal  airangement,  and  none  to  become  generaliBed.  It  attacks  those 
in  Ule  iiiiddle  life  or  in  old  age.  There  ia  no  pjrexia  or  evidence  of 
constitutional  disturbance.  It  frequently  followH  upon  injury,  and  ie  more 
commou  in  men  than  in  women.  The  larger  joint«  near  the  trunk,  the  hip, 
and  the  ehoulder  especially,  are  most  apt  to  suffer,  a  fact  whicb  contrasta 
Bharply  witli  the  localisation  of  the  generaliaed  polyarticular  form,  in  whicli 
the  small  peripheral  jointa,  more  particularly  those  of  the  hands,  are  attacked 
with  a  frequency  bo  great  a»  tu  constitute  a  diagnostic  fealure.  The  afTectioD 
ia  uaiiaUy  localised  tn  one  Joiot,  bitt  occasionally  the  corresponding  joint  oii 
the  oppoeite  side  may  be  affected  in  a  lesser  degree. 

When  the  hip  is  the  joint  atfected  there  ie  pain,  stif&iesB,  and  limitation 
of  movement.  The  patient  walkB  lame,  and  finds  it  diAicult  or  imposalble 
to  croas  one  leg  over  the  other.  The  amount  of  actual  change  in  the  joint 
detected  by  examination  varies.  In  museular  or  fat  eubjecte  the  hand  may 
detect  little,  but  limitation  of  movements  and  ^)0seib1y  some  deep-seated 
grating,  or  ehorteiiing  and  eversion  of  the  limb  may  be  made  out.  In  thin 
subjectB  definite  changeu  in  tlie  anatomical  outline  of  the  joint  can  uBU&Uy 
be  felt,  with  irregularitiea  due  to  bony  chauges,  the  "  condyloid  crest«  "  of 
Hutchinson. 

In  the  neighboiirhood  of  »uch  jointe,  as  also  in  conDection  nith  Chaicofs 
disease,  the  cyBts  described  by  Morant  Baker  may  lie  present. 

In  the  caae  of  the  shoulder,  wliere  the  joint  is  mote  within  reach  of  ei- 
amination,  changes  in  the  articular  surfaces  can  often  he  readily  made  out. 

It  is  not  certain  whether  the  enlargement  of  the  norma!  prominences  on 
both  sidea  of  the  terminal  phaknges  of  the  finger«  on  their  doreal  aurface, 
called  Heberden'B  nodea,  should  be  described  in  this  plače.  If  they  are  to 
be  included  at  aH  among  the  manifestatiuns  of  rheumatoid  arthritis,  it 
seems  suitable  that  they  ehould  rank  with  the  most  clironic  formB  included 
under  this  group.  They  occnr  alone,  or  in  asnociation  witb  the  monarticular 
or  very  chronic  generalised  forins,  rather  with  the  more  acute  disease,  and 
may  be  con8picuou8ly  alaent  when  the  other  finger  joints  8how  decided 
apindle-sliaped  swelliDg.  There  is  seldom  much  pain,  but  the  joint  may  be 
Btiff  and  the  disfignrement  considerable.  Deliexion  of  the  terminal  phalanx 
to  the  radial  side  is  a  common  deformity.  Great  dillt:renGe  of  opinion  haa 
existed  aniong  authore  ae  to  the  pBthology  of  thene  little  growtbs,  which 
have  been  varioi]sly  regarded  as  of  a  gouty  tiatiire,  or  as  due  to  rheumatoid 
arthritis.  They  certainly  occur  iu  tlie  chronic  forma  of  rheumatoid  arthritis, 
and  have  been  found  alao  wbere  there  is  a  gouty  hiatorj'.  Garrod  states 
that  he  has  never  seen  them  in  true  gout,  and  they  have  little  in  common 
with  any  other  known  result  of  gout. 

Stili  has  twice  fteen  Bimikr  nudonities  iu  children  with  cougenital  syphiliB. 

It  is  ]ioteworthy  that  Bouchard  quotes  the  discases  associated  with 
Heberdens  nodea  in  1000  caaea,  and  rheumatoid  arthritta  doea  not  occur  in 
this  list. 

Much  hght  is  thrown  ujKin  the  production  of  pemianent  changes 
in  the  jointn  of  the  elderly  by  the  well-known  writinga  of  Arbuthnot 
Lane.     He  docs  not  accept  the  view  tlint  the  changfs  are  due  to  disease,  but 
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believes  them  to  be  "  produced  mechanicallj  and  iu  obedieuce  to  simple 
geoeral  law8,"  It  is  difficiilt  to  trace  to  this  cauee  the  acute  forma  of 
rheumatoid  arthritis — thoae  aesociated  vvith  fever,  with  efTusion  into  jointe, 
and  witb  the  chamcteristic  changes  w1iich  are  included  in  Schiiller's 
definition  of  artbritis  chronica  villosa.  It  is  posBible  that  a  furtber  classi- 
fication  will  be  adopted,  and  a  distioction  as  regards  pathology  will  be 
drawn  between  such  caaea  aa  are  included  in  Laoe'B  description  and  the 
more  acute  generalised  forma.  Changes  similar  to  thoee  described  by 
Lane  are  fonnd  in  the  lower  aninials,  notablj-  ia  old  horses  which  have 
laboured  heavily.  ^hether  the  acute  form  occurs  in  the  lower  animals  is , 
doubtful,  and  Bannatyne  BUggestfi  that  the  failiire  of  inoculation  experi- 
ments  ma^  be  due  to  the  fact  that  the  animals  subjected  to  experiuieDt 
were  inimtme,  and  that  rheumatoid  arthritis  as  an  acute  affection  does  not 
occur  in  them. 

Mm-bid  Anfitomy. — The  cliangea  in  the int«rior of  a  joint  aflected  by  rheumatoid 
arthritiii  are  as  follovs  : — 

(m)  The  articular  caftilage  is  afiected  earlf — some  think  it  is  the  primarj 
change— the  aurface  loties  its  polish,  beuomeH  dull  and  velvetf,  owi[ig  to  splitting 
of  the  niatrix  into  tine  vertical  tibrills,  and  destruction  and  disappearaiice  of 
cartilftge  cells.  The  change  is  most  marked  toward8  the  centi«  of  the  cartilage, 
and  may  extend  and  deepen  until  in  the  central  part  its  vhole  thickness  is 
deBtrojed,  and  the  faead  of  the  bone  beneath  laid  bare.  In  oddition  to  tbta  dis- 
integriition  a  procesa  of  iiregular  formation  takeH  plače  at  the  penphery  of  the 
articular  cartilage,  leading  to  the  lippingor  nodulationcommon  in  later  stagea.  In 
these  outgrovths  bone  maj  afterwaras  ne  dejiosited  and  osteophjtes  formed.  This 
over-growth  is  considered  by  Comil  and  Kanvier  to  be  due  to  the  fact  that  the 
out«r  edge  of  the  cartilage  is  overlapped  by  folds  of  synovial  membrane,  which 
prevent  the  escape  of  cartilage  cells  into  tlie  ca^'ity  of  the  joint.  Trobablj, 
also,  the  mode  in  which  prassuro  is  transnntted  thraugh  the  joint  determines  tne 
site  of  grentest  destruction  of  cartilage — the  cartilage  being  aestroyed  chiefly  "at 
the  point  of  greatest  atress."  In  old-standirg  coses  tlie  articular  eartilages  may 
be  absorbed,  and  even  the  in  ter- articular  eartilages,  in  such  jointe  as  the  knee, 
wriMt,  or  jaw  (40). 

{b)  The  bone  beneath  showB  a  thio  l»yer  of  greatlv  increased  density,  it  is 
smooth,  polished,  and  ivory-like  (eburnated).  Its  surfnce  inay  be  more  or  less 
deeply  furrowed  by  the  8teady  friction  of  prominences  on  the  opposite  bone. 
The  lippiiig  and  the  position  ot  08teophytes  may  more  or  l^jss  completely  destroy 
the  mobility  of  the  joint,  or  alter  its  mectlanism  bo  as  to  render  possible  move* 
nients  which  could  not  be  performed  by  the  norma!  joint.  The  osteophytes 
them»elvea  may  be  worn  8way  or  eburnated, 

The  joint  may  be  fixed  by  true  bony  ankylosiB,  which  occurs  in  the  spinal 
column.  In  aflected  joints  wnere  the  cartilage  is  destruyed  the  articular  sunaces 
have  been  described  as  united  by  hridces  of  cancellous  bone  easily  broken  down 
by  slight  pre.saure  (42).  Fibrous  ankylosi3  of  joints  is  not  uncominon,  but  trne 
bony  ankviosis  in  the  joints  of  the  limbs  is  not  the  rule.  It  is  only  likely  to  occur 
in  bed-ridden  patients  whose  joints  are  at  rest  and  much  disorganised. 

If  the  heod  of  the  bone  is  Bawn  tbrough  it  is  seen  to  be  of  an  unusuallj  Bpongy 
consistence,  and  to  contajn  a  largs  proportion  df  oily  niatter,  as  if  f  mm  a  species  of 
fattv  degeneration  (4ri). 

The  condition  of  the  Eynovia]  membi^ane  is  variously  described.  In  a  joint 
showing  the  above  chanses  both  the  synovial  membrane  and  tlie  Itbrous  capsule 
□f  the  joint  will  be  greatly  thickcoed,  its  fringes  hypertrophied,  and  niany  wilt  be 
seen  to  have  undergone  fattv  changes,  or  to  contain  cartilagiunus  or  osseous 
masses.  These  may  oecome  detached  and  form  loose  bodies  in  the  joint.  The 
bursif  near  joints  may  show  marked  thickening  of  their  capsules,  and  form  decided 
Eurellings,  and  may  contain  hard  bodies  in  their  cavities.  This  is  common  in  the 
bursft  over  tlie  olecranon  (Fig.  4).  Burs«'  niay  eiitirely  disappear.  In  two 
slioulder  joint«  froni  the  same  subject  latelv  eiamined  by  the  writer  the  sub- 
acroinial  bursie  had  entirely  disappeared,  and  the  head  of  the  humerus  articulated 
directly  with  the  upper  part  of  the  glenoid  fossa  and  with  the  acroniion.  The 
ligaments  of  the  joint  may  bocome  thickened  or  stretehed  and  elongated.  Tendons 
entering  into  tlie  structure  of  the  joint  maybe  entirely  orpartiallyde8troyed,8uch 
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as  the  ligamentutn  teres  of  the  hip,  or  the  biceps  tendon  of  th«  sijoulder  (W). 
The  muscles  about  jointa  vaay  tind  new  attachments  to  capsule  or  ligmaents  ratlier 
thun  to  bony  points.     Tliia  was  tlie  čase  in  tlie  shoulder  jointa  ali-eady  raentioned.' 

Suppuffttion  ia  of  estreroe  rarity,  though  a  few  cases  are  on  record  (TA),  and 
elfusion  ot  blood  into  the  joint  is  referred  to  by  Goodhart. 

The  above  description  can  httrdly  be  considered  to  app]y  with  anj;  clo«ness  to 
a  large  number  of  cases  of  acute  onset  and  rapid  courEe,  which,  clinicallv,  do  oot 
present  the  features  wliich  are  detailed  above.  Bony  out-growth  and  aefoniiity 
are  absent  in  auch  jointa,  and  tlieir  absence  is  evident  not  only  to  the  fingers  of 
the  esaminer,  but  also  by  the  more  convlncing  test  supplied  by  the  X-rays.  A 
skiagraph  frotn  such  a  caae  is  described  and  Cgured  by  Baimatvne. 

A  description  of  the  joint  tissuee  reinoved  liy  opecation  has  been  given  in  detail 
chiefly  by  Uontinental  writeR!,  and  it  throws  an  iaiportant  light  on  certain 
features  of  the  djsease.  Schulier  of  Berlin  haa  described  the  appearance«  in 
loints  opeiated  on  b.v  himself  (99).  Ue  proposes  to  call  a  ^roup  of  cases  which  be 
Delieves  to  have  distinctive  features  "  Arthritis  clironlca  villosa,"  and  reserves  for 
chronic  cases  with  changesin  the  bone  and  cartilnge  the  name  Artliritisdeforroans. 

The  essential  feature  in  the  fornier  is  chrunic  inflainn]atory  over-growth  of  the 
synovial  membrane,  with  the  forniation  of  fringes  and  tufts  niuch  larger  and  more 
massive  tlian  in  norraal  joints,  or  in  tliose  the  seat  of  other  inflammattii'y  processes. 

In  freshlv-opened  joints  the  synoviaI  mi^mbrane  show3  red,  swo)len,  and  highly 
vascular.  He  ha«  never  found  m  these  cases  the  changes  of  the  cartilage  charac- 
teristtc  of  arthritis  deformans.  In  this  form,  and  in  this  form  only,  he  found  a 
peculiar  bacillua  in  the  villi,  to  be  described  later.  It  is  interesting  to  remember 
in  this  relation  Biinnatyne'H  statement  in  IBitfl,  that  his  bacillus  waa  found  only  in 
the  acute  polyarticutar  ca§e3  with  soft  srnovial  enlargement,  atid  not  in  the 
chronic  cases  witb  out-growth  of  bone  and  lipping. 

Schiiller  considers  that  the  change  in  the  contour  of  the  joint  in  the  group  h« 
calls  polyarthritis  chronica  villosa  is  due  entirely  to  the  chronic  inflanm)atory 
thickening  and  extensions  of  the  synovial  membrane  cauj^ed  by  the  jnvasion  of  a 
peculiar  bacillus,  and  not  at  ali  to  bony  clianges.  The  chief  clian^es  in  the  joint 
in  the  gioup  he  calla  arthritia  deformans  is,  on  the  other  hand,  in  the  articular 
cartilage,  and  depends  on  prolilic  over-growth  of  cartilage  cells,  swelling  of  celi 
epaceš,  and  spljtting  up  nnd  ivearing  away  of  the  cartilage  at  friction  and 
pressui'e  points,  with  out-growth  of  cartilaginous  or  bony  tissue  at  the  periphery. 
In  this  variety  the  Bynovial  niembi-atie  forins  villi,  but  these  are  Ibbs  massive  and 
much  less  vascular.  They  show  the  character  of  chronicaUy  intlamed  connective 
tiMue,  and  the  bocilli  present  in  the  other  form  are  absent. 

Schiiller  contirms  tlie  observation  that  exantination  by  Rontgen  rays  shovsthe 
abseoce  of  botiy  changes  in  arthi-itis  chronica  villosa  and  their  presence  in  arthritiE 
deformans.  He  legards  the  two  nffectiona  as  different  in  pathology  and  in  clinical 
characters. 

Exaiiiination  with  X-rays  has  shown  that  the  bones  in  rheumatoid  arthritis 
may  loolc  frngile,  as  if  atrophied,  and  are  more  penetrable  by  the  rays  than  ia 
normal  {Ud).  Similar  changes  vei-e  notcd  by  Adams  froni  obiiervations  of  bones 
after  death  <1). 

Stili  describea  the  post-mortem  appearancos  of  jointe  in  tliree  children,  the 
subjecta  of  rheumatoid  arthritis,  at  the  Hoapital  for  Sick  C^hildren.  In  two  there 
was  marked  thickening  and  vascularity  of  the  sjnovial  membrane,  capsule,  and 
liganients.  Fibrillation  of  cartilage,  eburnation  of  bone,  and  ost«opbytic  oul- 
grouths  were  ouite  absent.  The  changes  resemhle  those  in  the  arthritis  chronica 
villosa  of  Schulier. 

Beyond  the  joint  changes  morbid  anatomy  ahows  little  that  is  diatinctive  or 
constant. 

7'/i'  mvKift  shuw  well-marked  but  not  uniform  atrophy,  some  iibres  being  more 
aSected  than  othora  (Debove). 

/'rriphrral  nturltu  has  been  present  in  some  case$,  and  Pitres  and  Vailliard 
conaider  it  is  conatant  when  there  are  tronhic  changes  in  the  skin  and  muscles. 

In  cBrtain  forms  of  the  disease  in  children  adherent /jri'tVn>i/iu»i  is  found  with 
striking  frequency  (Stili),  and  its  presence  in  adults  aleo  has  l)een  not«d  (Banna 
tyne,  A.  E.  Oarrod).  Valvular  disease  is  present  in  some  cases,  but  hitherto  ita 
occurrence  has  been  considered  accidental,  anil  as  the  result  of  previous  attacks  of 
trne  rheumatism. 

For  the  opportumty  of 
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Pathology. — The  pAtliclogy  of  rlmumHtoid  arlhrjtis  is  a  subject  about  which  the 
inoBt  (iiverse  view8  liave  beeii  fi-om  titne  to  tirne  held  hy  observers  of  repute. 

Charcot  and  iiiany  Krench  wrtter^  liave  believed  that  the  afiection  has  close 
ftffinities  tvitli  true  rheumatism,  of  wliii;h  it  is  a  chronic  varietf. 

Jotiathan  Hutchinsoii  regards  tlie  di.scase  as  the  result  of  a  combination  of  the 
r)ieuiiiatic  and  Kouty  processeB,  in  soiue  cases  one  preponderating,  and  in  sume 
the  other. 

Arbuthnot  Lane's  views  hnve  already  been  referred  to.  He  believes  that  the 
joint  changes  are  due  to  inerely  mochanical  causes— that  tl]ey  are  essentialljj  local 
and  trauinatic  in  origin.  The  theorv  that  inipaired  nutrition  of  joints  is  the 
uiiderlying  factor  in  the  production  of  the  lesions  characteristic  of  the  disease  has 
had  wide  acceptance. 

Many  writers  have  accepted  the  theory  of  an  arthritic  diathesis,  by  which  is 
maant,  as  defined  by  Hutcldnson,  a  bodily  condilion  which  renders  a  person 
liable,  at  some  tirne  and  under  suitable  provocatiou,  to  beconie  the  subject  of 
activR  arthritic  manifestationa. 

Pye  Smith  believea  the  ciiange  to  be  of  a  seuile  nature. 

Ord  has  referred  the  joint  aHeetioii  to  peripheral  irritation  from  sucli  various 
sources  aa  acut«  rheumatitiin,  gout,  ti'BuniBtisin,  gononlireo.  nnd  utero-ovarian 
disorders,  the  cord  being  in  a  eondition  of  exces8ive  ii'ritability  due  to  amemia, 
general  exhauBtion,  or  the  climactcric.  This  tlieory  regards  the  joint  affection  an 
the  result  of  reflex  irritation  of  the  cord  lather  than  of  delinit«  structural  change. 

That  jui[it  aSet-tiona  do  arise  in  connection  with  giosa  cord  lesions  is  shown  by 
the  occurrence  of  Uliarcot'«  disease  in  tabes,  and  by  the  trophic  joint-chaDges  in 
8yrinKoniyelia. 

The  presenoe  of  atrophjr  of  musclea,  often  extreDie,  and  other  associated 
s^mpttiinH,  such  as  abnoruial  sireating,   pigmentation   of  skin,   nunibaess  and 


cord,  and  in  a  few  cases  changes  in  the  peripheral  nerveK  have  been  seen. 
however,  a  fact  of  overwhelranig  veicht  that  no  lesion  of  tlie  cord  or  nerves  Iias 
been  found  coiistantly  which  is  cnpable  of  e;(plaining  the  coitdition  of  the  joint  or 
muscle.  Atrop)iy  of  muscles  occurs  aiso  in  other  joint  afTections  (tuliercular  and 
gonorrhoeal),  in  which  no  question  of  a  central  origin  is  raised. 

It  has  been  Huggested  that  the  nervous  phenomena  are  due  to  the  efiect  on 
nerve  tissue  of  toxina  circulating  in  the  blood  produced  by  tnicro-organisms  in 
the  joints.    The  evidence  on  which  thia  theory  is  based  is  briet1y  as  follows  : — 

((j)  That  aeute  cases  have  points  of  resemblance  to  microbic  diseases. 

(b)  That  acute  casea  have  foUowed  cloee!y  HOine  infective  illness,  such  as 
Bcarlatina,  influenza,  acute  tonsillitis,  otitis  media,  suppuration  behind  a  dental 
plate,  bone  disease,  gonon-hcva. 

(c)  That  tnicro-iirganisma  have  been  found  in  the  joints  by  Schiiller,  Bannatyne 
and  Wohlmann,  Uhautfant  aiid  lianiond,  von  Duncern  and  Schneider,  and  others, 
which  are  considered  by  them  to  be  the  cause  of  tne  disease. 

It  is  probable  that  previoua  infective  diseases,  such  as  those  enumerated,  "  play 
some  importsnt  part  in  predisposing  the  tiKSues  to  atfbrd  an  entrance,  as  well  as  a 
suitable  nidus  for  the  development  of  the  bacteria"  (BanDatyne)-  Lf  acute 
rheuiuatism  conies  to  be  included  amon^  the  infective  illnessea,  u  is  in  the  highest 
degree  probable,  the  signititance  of  its  occuiTehe«!  in  relation  to  rheuinatoid 
arthritis  would  be  rendered  clcarer. 

If  the  origin  of  rheuuiatoid  arthritis  be  bacterial  it  may  be  due — 

(n)  To  a  apecilic  nncrobe  in  the  joint,  the  secondarv  Gymptotns  (atrophy,  etc.) 
being  due  to  the  action  of  ita  poisons  circulatiiig  in  tbe  blood. 

(o)  To  an  intoxicntion  due  possibly  to  a  variety  of  infections,  i.e.  that  of 
gonorrlicea,  rheuinatiani,  pyiBniia,  etc. 

Bannatyne,  working  with  Wahlmann  and  Bloxa)],  found  a  vei-y  minute  oi^anism 
in  the  svnovial  fluid,  inembranes,  cartilage,  and  )>ony  (lebrin,  and  rBrely  in  the 
blood.  It  i.-i  a  bacdlus  measuring  2*i  to  8«.  It  Rtains  deeply  at  the  two  ends,  the 
intervening  poii-iun  i^niaining  unstnined.  It  may  be  stnjned  bv  gentian  violet, 
methyl  violet,  or  carbolic  fuchsin,  but  stajning  require8  čare.  It  growa  best  in 
peptone  ineat  brot.h,  and  in  culttii-e  ha'i  the  appearance  of  gold  dust.  It  grows 
also  in  niilk,  on  agar-agar,  and  LoefHer's  aeruin.  Inocuiation  experimentJi  have 
not  been  sat)sfactory.  This  urganisin  has  been  found  in  no  other  joint  afiection, 
but  has  been  found  by  Itannatyne  in  pi-acbically  every  čase  exainineil  of  rheuma* 
trud  arthritis  of  the  acute  )X)lyarticuJnr  variety.  BannBtyne  did  not  iind  it  in 
the  chronic  variety  wil.h  lipping  and  bnny  outgro^th. 
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Cfaaufiard  and  RAmond  found  a,  micro-organism  short  and  thin,  a  diplo-bncillu^ 
having  much  the  appearaoc«  of  a  diplo'Coccua.  It  steina  witli  dimcultj,  and 
grovs  oaly  ia  sfoovial  fluid.    Inoculation  produces  no  results. 

Von  Dungem  and  Schneider  obtained  eigliteen  hoon>  after  death  aii  organism 
from  the  fluid  of  the  knee,  urist,  and  otlier  jointa,  and  aUo  from  tlie  uiucus  of  the 

f;all-bladder.  The  organism  vas  a  Binall  luiorococcuH  closely  relat«!  to  R  lanceo- 
atua.  Injected  into  the  knee  joint  of  rabbits  it  producwi  leeiona  similar  to  those 
in  the  joints  from  which  it  was  taken.  The  autbors  regard  this  organism  as  the 
ohief  cause  of  ahconjcarUuitJs  in  the  čase  described,  and  believe  that  the  infection 
waa  from  a  chrouicallj  iiiflamed  gall-bladder.  It  took  Gram'a  btain,  and  gre* 
best  on  glucoae  bouillon. 

SchiiTler  Snds  in  the  acute  form  oni; — the  form  nhich  he  catls  arthritis  chronica 
villosa — a  sliort  bai:illua  with  polar  eniargement,  2"(i/i  by  "76  >i  broad.  It  stains 
readilj  by  ordinary  methods,  especially  carbolic  fuchsin,  but  decoloriBes  easily. 
It  grows  on  gelatiiie  at  25°  C.,  and  on  i^r  as  a  ^reyiBh  lilui.  Schiillei'  tinds  ihis 
bacillus  in  the  e^novial  tissue  and  fluid  of  the  joint,  and  hia  reEults  are  chiefly 
obtaiued  from  living  tissues  renioved  by  operation.  It  is  present  sometimes 
iu  company  with  micrococci,  or  with  the  gonococcus.  He  haa  not  found  the 
organism  in  the  chronic  form  with  bony  out-growth  and  Kpping,  for  ivliich  he 
reserves  the  name  arthritis  deformans.  Cultures  of  this  bacillus  have  been 
injected  by  Schiiller  into  the  joints  of  rabbits,  and  he  succeeded  in  producing  thu 
same  villous  formations  in  the  synovial  membrane  which  he  describes  iu  the 
human  subject. 

Schiiller  Btates  that  for  the  last  fl'fteen  yeara  he  ha«  exauiined  the  urine  of 
pattents  with  arthritis  deformans,  in  the  )wlief  that  the  bone  changes  are  con- 
ne«ted  with  disturbances  in  the  secretion  of  bone  salta.  He  iinds  the  calcium 
salts  and  earthy  phosphat€s  of  tbe  urine  diminished.  Kurther,  lie  tinds  an 
increa^ed  amouut  of  calcium  salts  in  tlie  cartila^e  of  the  afiected  joint. 

Another  view  as  to  the  source  of  toxiiis  is  that  they  are  produced  Ln  the 
intestinal  canal,  especially  the  duodenum,  as  the  result  of  fermen  tat  i  ve  changes, 
aad  esert  a  poisonous  eHect  on  the  spinal  cord,  and  tlirough  it  on  the  joints  and 
otfaer  tisAues.    This  theory  is  well  worth  further  investigation. 

The  rflle  of  au to- infection  in  diseaae  is  probabij  cousiderable,  and  in  the 
iatestine  the  formation  of  noxious  substances  beconiea  more  abundant  under  a 
variety  of  morbid  conditionii  (16).  At  present  the  targer  number  of  the  substances 
formed  ai-e  unbnoivu  to  cheinistry,  and  the  subject  is  one  of  great  coniplex:ty. 

The  induence  of  septic  conditions  of  the  uiouth  deservea  more  investigation 
than  it  has  hitherto  received,  and  unhealthy  States  of  the  oral  mucous  menioraiie 
and  gums  are  undoubtedly  present  in  some  cases. 

Tnis  imperfect  sketch  of  the  present  position  of  the  pathology  of  the  diseose  is 
a  mere  note  to  a  mass  of  available  material.  It  seems  ctear  that  further  clasNJlicit- 
tion  is  necessarv  before  the  subject  can  advance  toward8  solution.  There  can 
be  no  doubt  of  the  iraportance  in  the  production  of  the  disease  of  such  conditions 
of  mind  and  bodv  an  tend  to  reduce  vitality,  and  especially  such  as  depress  tlie 
nervous  health.  Depressins:  influences  are  probably  aiways  present  in  aadition  to 
others  of  a  more  direct  liinu. 

If  it  be  granted  that  organisms  are  a  causative  agent  in  tlie  artliiitis  of  certain 
type3  of  the  disease,  the  evidence  of  bacteriology  up  to  tlie  present  tirne  seem s 
mtlier  to  facour  the  idea  that  the  organism  is  not  specitic.  but  Uiat  the  character- 


istic  tnflamniatory  changes  niav  be  brought  about  by  more  than  one. 

The  valuuble  research  of  Foyntun  and  Paine  has  gone  far  to  estaoiisn  tne 
infective  nature  of  rheumatic  fever  (94),  and  has  identitied  a  micro-organism 


ichich  iii  capable  of  pi-oducing  in  animals  the  plienomena  of  the  diseatte  with 
greater  esactness  than  in  earlier  experiments, 

The  subject  of  ehi-onic  arthritis  has  recentiv  been  under  discussion  by  the 
Clielsea  Clinical  Society  {Lancet,  i.  1001),  ana  aiso  by  the  British  Medical 
Association  at  tlie  Annual  Meeting  at  Cheltenham  {Brit.  Med.  Jovr.  ii.  190IX 
Dissatisfaction  with  current  theories  as  to  the  origiri  and  classidcation  of  the 
various  fornis  of  chronic  arthritis  is  apparent  in  the  remarks  of  speakers  in  both 
discussion  s. 

At  the  Fathological  Society  of  London  (Brit.  Med.  Jfrui:  i.  1902),  i'oynton  aud 
Paine  report«d  a  successful  intravenous  inocutation  tnade  hy  them  with  a  diplo- 
coccus,  isolated  and  cultivated  frora  iiuid  in  the  knee  joint  of  a  man  of  Gixty-seven 
aflTected  witli  clironio  arthritis,  and  who  liad  died  of  caHKtlic  poisoning.  Arthritis 
without  cardiac  lesions  was  produced  in  two  rabbits.  Tliis  experimi?nt  takes  one 
step  further,  the  pi'obability  both  that  micro-organism  s  Riay  be  important  factois 
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in  t)ie  production  of  rheumatoid  arthritU,  nnd  altto  that  more  than  one  organisni 
i]iay  be  cspable  of  contributing  to  the  production  of  the  chronic  inflainmatory 
cbMigea  in  the  joint  with  which  we  are  familiar. 

The  diagnods  ol'  rheumatoid  arthritia  does  not  in  a  well-marked  čase 
present  great  difiiculty. 

1.  Chronic  gout,  vnth  crippling  of  joints  as  tke  reault  of  repeated  attaeks 
of  gouty  arthritia,  may  present  aome  diffieulty  which  inquiry  into  the 
hiatorj  ebould  dispeL  The  deformities  of  s  chronic  gouty  joint  may  bear 
Bome  resemblana!  to  thoae  of  advanced  rheumatoid  arthritie,  but  in  eout 
chalk  stones  wiU  u8ually  be  present  either  near  the  articulation  or  el8ewhere 
in  the  body,  and  a  definite  history  of  acute  attacks  will  be  obtained.  Gout 
is  much  more  frequent  in  malea,  and  is  alfirst  a  paroxysnial  diseaee,  one  or 
more  joints  being  attacked  acutely  from  tirne  to  time,  with  intervala  of 
in]munity,  the  great  toe  having  a  remarkable  liability  to  early  attack. 
Bheumatoid  arthritie  is  progressive  from  tbe  lirst,  and  even  if  its  onset  be 
acute,  tbe  joint  affection  does  not  clear  up,  but  ateadily  iucreases  from  the 
time  of  attack. 

Acute  artuular  gout  is  a  decidedly  rare  affection  in  womeD  of  the 
present  day,  but  the  immunity  of  even  young  womeu  cannot  be  wholly 
relied  on.     The  wTiter  is  acquainted  with.  an  acute  caee  in  a  giri  of  nineteen. 

It  is  of  the  highest  imi>ortan(;e  for  the  patient'B  welfare  that  so  serious 
a  miatake  ahould  be  avoided,  for  the  principles  of  treatment  in  the  two 
atfections  are  wholly  different,  and  nothing  is  more  calculated  to  aggravate 
and  coofirm  rheumatoid  arthritis  than  to  subject  the  sutTerer  from  it  to  a 
r^gime  suitable  for  the  treatment  of  gout. 

2.  Acute  rheumatism,  may  be  elosely  simulated  by  acute  rheumatoid 
arthritis,  and  for  the  firat  lew  day8  the  distinction  may  be  iinpoBsible. 
The  pointa  which  aro  most  helpful  are  : — 

(«)  The  jointH  attacked  in  acute  rheumatoid  arthritia  are  usually  the 
small  peripheral  joints,  and  there  ia  no  lendeocy  to  rapid  niigration  from  one 
to  another.  Those  first  attacked  remain  affected,  and  soon  3how  character- 
iatic  changes. 

(6)  Cardiac  compUcationa  are  less  likelj  to  occur,  but  are  known.  In 
adulta  this  distinction  is  less  valuabte,  as  cardiac  compUcationa  in  trne 
rheumatism  are  markedly  leaa  commou  in  theoi  than  in  children. 

3.  Chronic  rheumatism  is  a  conditioii  ill-defined  and  variously  uuder- 
stood.  That  most  Ukely  to  he  confuaed  with  rheumatoid  arthritis  is  the 
condition  called  by  Jaccoud  "rheumatism  filjreux."  His  cases  occurred 
after  repeated  attacka  of  acute  rheumatiam.  Patients  complaining  of  so- 
called  rheumatic  pains  have  uBually  a  historj  of  true  rheumatism  in  them- 
selvea  or  their  families,  or  are  the  subjects  of  rheumatoid  arthritia. 

4.  Gonorrhoeal  arthritis  presents  some  points  of  decided  reaemblance  to 
rheumatoid  arthritis.  It  does  not  migrate,  but  persists  in  the  joint  or 
joints  firBt  attacked,  and  the  temporo-maxillary  joint  not  rarely  suffers. 
It  ia  more  common  in  men,  and  the  larger  joints  are  attacked  rather 
than  the  smaller.  Suppuration  is  rare,  but  not  unknown,  and  there  is  a 
marked  tendency  to  the  formation  of  fibrous  adhesions,  but  none  to  bony 
out-growth. 

Acute  myositis  has  been  recorded  in  this  affection,  and  iritia  and  con- 
junctivitis  occur.  In  women  a  hiatory  of  gonorrhtea  is  elicited  \vith 
difBculty,  and  diagnoeis  has  to  be  made  by  excluaion,  if  at  ali. 

5.  The  extreme  atrophy  of  muacles,  in  aome  caaes  out  of  ali  proportion 
to  the  joint  affection,  may  lead  to  a  diagnosis  of  progressive  muacular 
atrophy.     Ord  mentions  this  poasible  resemblance.     Fayne  thinks  there  ia 
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comparativelj  Hlight  atrophy  of  the  thenar  and  h^pothenar  emiuences,  and 
bollowiDg  of  the  palm  in  rheumatoid  arthritis. 

6,  Boucbard  notes  the  occurrence  of  eulargement  of  the  baoe  of  the 
second  phalanx  of  the  tingers  in  associatioD  with  dilatation  of  the  etoniach, 
and  coosidera  tliis  affuction  should  bo  separated  froiti  rheumatoid  arthritis. 

"J.  Charcot's  joint  disease,  the  artliropathy  of  tabes  dorealbi,  is  thought 
by  some  writere  to  have  the  same  pathnlogj  as  rheuniatoid  arthritis,  the 
siiggestioo  being  that  the  diseaee  is  rheumatoid  ftrthritis  occurring  in  a 
patient  profoundly  debihtated  by  his  cord  diaeaee.  C]iDically  atriking 
features  are  tbe  complete  absence  of  pain  in  the  joint  in  asaociation  with 
degenerative  changes  eo  pronounced  that  it8  functioiis  are  in  abefimce. 
Both  kneea  uiay  be  full  of  tiuid,  and  so  diaorganised  tui  t<»  form  coinplete 
flails,  yet  no  pain  ia  felt,  and  the  patient  may  even  get  about  if  the  joint  in 
fixed  Dy  an  immovable  Hplint. 

8.  The  pain  and  rigidity  dne  t"  involvemeut  of  the  vertebral  .joints  have 
been  mistaken  for  apinal  carica,  and  some  čare  is  needed  iu  distinguishing 
betweeii  tbese  affections,  especially  in  cases  where  caries  occura  late  in  life. 

Prognosis. — Tlie  joint  affectiou  once  atarted  has  no  spontaneous  bendency 
to  recover.  It  is  essentially  chronic,  and  to  a  great«r  ur  leas  extent 
progressive  in  ita  oourae,  the  joint  attocked  being  pemianently  injured  ur 
cumpletely  disorganieed. 

Treatment  can  du  soroethiiig  to  modify  the  unfavourable  course  of  the 
illness,  but  to  be  effective  it  must  be  begun  early  and  coutimted  vitli  uii- 
tiring  patience.  When  a  joint  ia  crippled  aud  diatorted  by  grosa  atructural 
changa>4  treatment  can  do  but  little  h>  restore  it  to  the  nornial ;  but  if  the 
disease  be  recognised  early,  befure  such  changes  have  been  pniduced,  mucb 
can  be  done  in  niaay  cases  to  prevent  their  uppearance,  and  to  amuliorate 
the  condition  of  the  patient.  In  some  early  cases  the  disease  may  be  com- 
pletely  arrested. 

Treatment. — (iamid  laid  down  the  principle  that  this  disease  must  be 
treated  by  means  (a)  calculated  to  improve  the  general  he&lth,  by  a  highlj 
nutritiouB  diet,  and  by  tonics,  esi)e(;ially  auch  tonics  as  have  a  direct  etTect 
'  on  the  antemia,  and  {b)  by  such  local  means  as  are  calculated  to  improve 
the  nutrition  of  the  joint,  and  to  prevent  tbeir  becoming  fixed  and  useless. 
Of  a  tonic  treatment  the  impoitance  cannot  Iie  over-eatimated,  and  pos8ibly 
a  more  hopeful  view  of  the  disease  might  lie  taken  if  it  came  under  observa- 
tion  earlier,  and  if  the  treatment  were  alwayB  such  as  is  suited  for  the 
arrest  of  the  disease. 

The  diet  should  be  as  nutritious  as  the  patient  can  assimilate,  and 
should  contaiu  a  suthcient  quantity  of  red  meat,  in  any  form  in  whicb  it 
can  be  taken,  and  of  fats.  A  diet  consisting  wholly  or  chietly  of  meat  hus 
been  used  extenBively  in  this  disease,  and  is  considered  by  some  to  be  of 
Barvice,  This  diet  is  baaed  on  a  work  published  in  New  York  by 
J,  H.  Saliflbury.  Where  the  digestion  of  farinaceous  food  is  difficult,  and 
apt  to  lead  to  eseessive  fermentation,  a  diet  consisting  chiefly  of  meat  may 
be  useful,  biit  it  \»  not  suitable  to  ull  patients,  and  some  are  quite  unable  to 
adopt  it,  and  lose  weight  rapidty.  Probably  most  patients  will  do  beat  on 
a  mixed  diet. 

Alcohol  is  useful  in  most  cases  in  nioderate  daily  amount,  and  with  food. 
Sound  red  wiues  are  tlio  most  suitable,  but  malt  Uquor8  are  not  contra- 
indicated  as  in  gout,  und  stout  is  aometiuies  useful  if  it  can  be  digeated. 

A  low  diet,  and  eRpecial]y  the  limitation  of  red  meat,  is  decidedly 
contra-indicated,  and  has  an  unfavourable  effect  on  the  course  of  the 
disease.     The  nse  of  cream  aud  biitter  should  be  eucouraged. 
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Digeetion  and  appetite  are  ofteu  impaired  ia  the  more  debilitated 
patientB,  and  foeding  them  8uitably  becomee  V6ty  difficult. 

Clothing  should  be  light  and  warm — preferabl^  of  wool.  It  is  importFant 
that  the  extremities,  and  especiall^  the  alTected  jointa,  should  be  carefuUy 
protected  froni  cold. 

ExeTcise  should  be  peraevered  in  so  far  as  possible,  though  not  to  the 
estent  of  greatly  increasing  pain  and  fatigue.  When  exercise  becomee 
difBcuit,  the  nutritiou  of  the  joint  should  be  kept  up  by  rubbing  or 
careful  passive  uovements,  and  the  patieot  should  stili  be  encouraged  to 
use  it  as  much  as  poaeible. 

Fresh  air  is  of  beneht  to  these  patienta.  They  should  hve  in  a  climate 
where  outdoor  life,  without  expoeure  to  cold  and  damp,  is  poBsible.  A  drj' 
soil,  a  high  avernge  of  sunshiim,  slight  daiiy  variation  of  temperature,  and  a 
iiiodertite  elevation,  are  the  most  suitable  climatic  conditions.  Wiiiter  in  a 
wanner  and  more  equable  climate  than  England  is  desirable,  but  in  the 
Bouth  of  England  localities  can  be  found  vvhich  are  fairly  weli  tidapted  to 
the  needs  of  these  patients.  Sea-board  and  the  beda  of  rivera  should 
probably  be  avoided.  Egypt  suits  well  where  the  patient  can  travel 
vvithout  great  ditticulty. 

As  regards  druga,  much  benefit  is  derived  from  the  use  of  tonics,  iodine, 
and  cod-liver  oil,  given  over  long  perioda.  The  most  useful  tonics  are  araenic, 
iron,  and  quinine.  Garrod  laid  stress  on  the  great  value  of  the  iodide  of 
iron  in  combination  with  arsenic.  Arsenic  should  be  persevered  with 
ateadily,  vvith  occaaiona!  intervala,  and  is  perhaps  more  usefu11y  employed 
tn  Binall  doaes  for  a  lengthened  period  than  when  given  in  larger  doses, 
whieh  caniiot  be  continued  ao  long.  The  dried  eulphate  of  iron  in  pili  with 
arsenic  is  a  uaeliil  combination.  The  iodides  are  of  great  value,  but  ahould 
be  combiued  vvith  tonica.  Iodide  of  potaasium  alone  has  ati  unfavourahle 
etfect  on  the  general  health,  which  is  not  compensated  by  the  relief  it  may 
aSbrd  to  the  joint  pain.  Cod-liver  oil  ia  highly  benelicial,  and  patienta 
should  be  encouraged  to  cnntinue  ita  use. 

For  the  relief  of  pain  hyoscyamuB  haa  been  recommended. 

Bannatyne  and  others,  who  believe  that  the  acute  forms  of  the  disease 
have  a  baiterial  origin,  have  employed  with  benefit  druga  which  are 
auppoaed  to  be  antidotal  to  micro-orgaiiisms,  or  their  products,  when  given 
internally.  Bannatyne  has  employed  the  creasotea  and  guaiacols,  the 
phenols  (salol  and  salophen),  and  the  naphthols,  and  helieves  that  the 
creaaotes  have  a  more  or  less  apecilic  action  on  the  disease,  that  the  phenols 
are  uaeleas,  and  that  the  naphthola  are  of  much  use  by  reason  of  their  effect 
on  the  contente  of  the  intestine.  He  recommenda  the  employment  of 
carbonate  of  guaiocol,  gr.  v.-x.  t.  d.  a  in  cachet. 

The  salicylates  reduce  pain  and  fever  in  the  acute  stages,  but  should  not 
be  peraevered  vvith.  Colchicum,  invaluable  in  gout,  is  contra-indicated 
bere. 

Aspirin  (salicylo-acetic  acid)  in  doses  of  gr.  x.-x\ .  relievea  pain  markedly, 
and  can  be  taken  over  considerable  periods  vvithout  producing  the 
depression  vvhich  limita  the  ueefulneaa  of  the  aalicylates  in  these  casea  It 
is  conveniently  given  in  cacheta,  and  is  of  decided  value. 

Ichtliyol  intemally  haa  been  recommended,  but  rei)orts  are  conflicting 
as  to  its  value. 

Baths  have  long  been  held  in  repute  as  a  treatuient  for  rheumatoid 
arthritis,  and  are  ol  great  value  in  properly  selected  caaea.  Baths  are  not 
indicated  for  the  elderly  and  debilitated,  who  may  be  decidcdly  the  vforse 
lor  them,  but  benefit  cliietly  early  caaea,  and  thoae  in  vvhom  the  general 
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health  ia  fair,  and  where  the  joint  affection  haa  not  advanced  far  towanlfl 
hopelesB  deformity. 

Batha  neceeailsting  loDg  immersions  are  not  advisable,  and  probablj 
douche-massage,  first  practised  st  Auc-les-Bains,  and  admirabljr  carried  out 
there,  is  the  most  usefu!  form.  The  exact  cbemical  properties  of  the  water 
eraployed  is  of  less  importance  than  skill  and  čare  in  manipulation,  but 
there  is  value  in  thermal  water. 

Bracing  air  is  a  decidedly  valuable  adjunct  to  treatment  by  bathing. 

In  this  countrj  Harrogate,  WoodhaU  Spa,  Buston,  and  Bath  have  a 
reputation  for  the  treatment  of  rheumatoid  arthritis,  and  the  three  first 
named  have  the  advantage  of  highly  bracing  air.  At  Bath  the  methods  of 
Aix-lea-Bain8  are  carefuUy  followed,  and  the  water  ie  thermal 

Llaiidrindod  'Wells  and  r)roitwich  are  advised  for  these  patients,  and  at 
Strathpeifer  mud-baths  are  given  as  well  as  other  treatment.  The  mud- 
baths  of  Ischl  (Austria)  are  in  high  repute,  and  thoee  of  Acqui  (N.  Italy) 
have  local  renown.  Acqui  aiso  poBsessas  bot  sulphur  aprings.  Bar^gea 
(Hautes- PjT^n^es)  ia  a  eelebrated  spa,  bat  does  not  offer  auch  liuturious 
accommodation  to  visitors  as  Aix.     ^iesbadan  is  much  frequented. 

Where  anfcmia  ia  marked  a  courae  of  natural  iron  water  at  one  of  the 
femiginous  apaa,  auch  aa  Schwalbach,  may  be  usefuL  The  iron  water  of 
Flitwick  ia  of  decidt>9l  value  where  digeetion  ia  weak  and  the  ordinary 
preparations  of  iron  diSagree. 

Electric  batha  liave  been  much  recominended,  They  should  be  einpIoyed 
only  by  skilled  persona.  The  oourse  needs  to  be  long,  two  or  three  batha  a 
week  for  two  or  three  montlis.  Such  prolonged  courses  of  batha  would 
aeem  to  be  open  to  some  objection.  Turkish  batha  and  vapour  baths  give 
temporary  relief  to  paia  and  stifTneaa,  but  theee  batha  repeated  freguentlj 
are  not  beneticial  and  ahould  bf,  diacouraged. 

Afler  a  courae  of  baths  an  after-cure  spent  in  high  and  bracing  air  is  of 
great  benefit,  and  sbould,  if  poBsible,  BlwayB  I«  taken.  In  advising  a  courae 
abroad  it  is  well  to  warn  patimits  to  avoid  the  hottest  months  of  the  aeason. 
Baths  during  extreme  heat  may  be  followed  by  considerable  exhauBtion  umi 
decided  incretise  of  aniEmia.  One  courae  of  baths  ia  raretj  aufiicient  to 
eSect  the  greateat  poseible  amount  of  benefit.  A  aecond  course  should 
be  taken  after  an  interval  varying  according  to  the  patient'8  condition, 
but  never  leaa  than  a  year. 

Jfeat  localIy  to  joints  ia  a  favourite  treatment  and  has  undoubted  value. 
Probably  dry  heat  is  more  efficacioua  than  moist.  A  simple  method  is  the 
hot  aanil  bath,  it  can  be  employed  wherever  aand  and  an  oven  are  available, 
and  for  the  hand  and  wriBt  is  Hpe(jially  uaeful.  The  limb  is  plunged  into 
aand  as  hot  as  it  can  be  borne,  which  is  renewed  aa  it  cools. 

Various  methoda  of  applying  to  afTected  joints  dry  air  raised  to  high 
degrees  of  heat  are  in  use.  In  the  Tallerman  method  the  heat  ia  obtained 
from  gas,  the  ap|>aratuB  ia  of  the  nature  of  a  gaa  atove,  ahaped  ao  aa  to 
receive  a  limb.  In  the  Dovraiiig  and  Greville  methods  the  heat  is  generated 
by  electricity,  in  the  former  by  meana  of  eleetric  lamps,  with  reflectors  of  glass 
and  metal,  in  the  Utter  by  means  of  small  wjre8  in  a  frame  of  aluminiuni. 
These  methoda  iieed  skilled  application  and  apecial  apparatua,  and  are 
nec;eflBarily  ex{)en8ive,  but  the  relief  obtained  is  in  some  oases  very  atriking. 

Massage  ia  of  value  in  keepiug  up  the  nutrition  of  muscles  and  prerent- 
ing  atifTnens  and  fixation  of  joints.  It  relievespain  markedly  in  somecases. 
In  aasiciation  with  the  douche  it  ia  a  most  valuable  treatment. 

Uold  haa  been  recommended  for  the  relief  of  pain,  either  I0CSII7  in  the 
fonn  of  ice-maasage  (Ewart)  or  by  means  of  the  spinal  ice-bag.     £wart 
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adviBaB  Blowly  rubbing  the  joint  with  a  lump  of  ice  once  or  twice  a  da^,  as 
s  aacceBsful  treatment  wheii  hot  application  falls. 

Einaear  statea  that  the  application  of  the  apinal  ice-bag  from  half  aa 
hour  to  three  hours  a  day  relieved  the  worBt  cases  wheii  every  known 
remedj  had  been  tried  and  had  failed.  This  author  coasiders  the  ice-bag 
improves  nutrition  aod  circulation. 

Electrical  treatment  apart  from  baths  has  been  much  recommended. 
ProbabljT  the  constant  cunent  ia  useful  in  improving  the  nutrition  of 
musclea     Static  electricib^  is  said  to  be  of  value  ob  a  general  nerve  tonic. 

Surgical  procedurea  have  been  employed  in  the  following  wajB,  though 
none  but  forced  movements  are  at  ali  generally  used  in  this  countrj : — 

1.  Operatioas  on  joints  have  been  undertaken  for  the  relief  of  ankjlosis 
when  the  joint  is  fixed  in  a  bad  position,  i.e.  in  the  elbow  or  the  t«mporo- 
masillarj  joint.  Collinson  has  had  successful  cases.  He  considere  that 
operation  is  oni;  applicable  in  young  patienta  and  where  the  muscles  are 
not  eicesaiveljr  atrophied. 

Foroed  movements  under  an  anEestbetic  to  break  down  adhesions  are 
employed.  They  are  not  free  from  danger,  and  ma;  set  up  acute  in- 
Sanmiatoi7  cbanges. 

2.  SchilUer  and  otbers  operate  on  joints  for  the  purpoae  of  removing 
diseaeed  tissues,  especiall;  the  s^novial  membrane. 

3.  Schiiller  has  also  traated  cases  b;  intra-articular  injeotion  of  sterilised 
guaiacum-iodoform-gljcerine.  Tbese  procedurea  have  for  their  object  the 
removal  or  destmction  of  the  organisms,  tvhich  the  author  conddeiB  are  the 
cause  of  the  arthritis. 

Esternal  application  of  varioue  medicinal  Bubstanoes  is  employed 
largel;.  lodine  painted  on  the  joint  or  applied  aa  an  iodine  plaster  is 
uaeful.  Tincture  of  capeicum  applied  on  lint  after  vraahing  the  joint  with 
hot  Boap  and  water  ma;  give  decided  relief.  A  liniment  of  chloioform, 
belladonna,  and  aconite  in  equal  parts  has  been  recommended.  Bannat^ne 
advisea  the  use  of  equal  parts  of  guaiacol  and  olive  oil,  or  guaiacol  with 
tincture  of  iodine  (1-6),  or  guaiacol  with  meth^l  Balicylate.  The  guaiacol  is 
abaorbed  and  oan  be  detected  in  the  urine.  Its  smeli  is  a  decided  practical 
objection  to  its  esternal  employment. 

1Tnhealthy  conditions  of  the  gums,  eepecially  such  fu  are  attended  with 
purulent  discharges,  should  be  treated.  Kecent  work  makes  it  probable  that 
cbronic  septic  diščases  of  the  mouth  play  an  important  part  in  auto-infection 
and  the  etiology  of  diseases  whicb  depend  upon  it.  Affected  parts  should 
be  cleansed  thoroughly  with  1-20  carboUc  lotion  and  an  antiseptio  mouth- 
wa8h  used  frequentry;  salicylic  acid  (1-600)  or  Condy'B  flvud  weU  diluted, 
or  Liaterine,  are  satisfactory  for  this  purpose. 
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between  Oout  and  Blieamatism,"  Traiu.  later.  Mtd.  Cong.  1891,  ii.  02.— 67.  lUd.  "  Notei  on 
Goutand  Rbeumatism," <4rfA.  Svrg.  Lond.  1891-92,  iii.  79-81.-68.  EitiNBAR,  B.  O.  "Cbrtmie 
Artioular  Rhenmatiam  and  Lumb^o  treated  b;  Cold  ovfr  the  Spine,"  Med.  Nevt,  Nev  Vork, 
1898,  Ixxiii.  231.- G9.  Eibbcboae8ER  n.  M^lleb.  MineK.  med.  ZeUvng,  1899,  Oct  10  and  17. 
— SO.  Elipfbl,  m.  "Snrune  rarieti  de  rhumatiame  diformant  deamainset  tur  rintcrrentiall 
dn  aTat^e  nerveui  dana  les  arthropathiea  da  ce  genre,"  Ardi.  gin.  dt  mid.  PariB,  1897,  s.  8, 
rili.  38G. — 81.  KlObl,  F.  "  Beltrvg  tQr  Aetiologie  nud  Therapie  der  PoljarthritiB  rheniii*- 
tiiM,"  Aersiyl.  Rundtehav,  Miinohen,  1898,  viii.  329. — 02.  Lanb,  H.,  and  Obippitbb,  C  T. 
The  BheuiMtlic  Diteaaei  (to-ealled),  viih  Original  Suggeiiiont  for  more  cUarlv  defiiting  thtm. 
Sto.  Lond.  IS90. — 63.  Lahe,  VT.  A.  "Cases  of  Mollities  Ossiam,  Bbeumatia  Arthritia,  and 
Chareot'8  Disease,"  Traru.  Polh.  Soc  Lond.  1884,  xxiv.  299.— «1.  Ibid.  "The  Cauaation 
and  Pathologj  afthe  ao-oalled  Diaeaae  Bbeumatoid  Anhritis,  and  of  Senile  Changei,"  Tram*. 
Paih.  Soe.  Lond-  1888,  iiiTii.  387.-86.  Ibid.  "  The  CaosatioD,  PatholoKf ,  and  Ph^r^olon 
of  several  of  the  Deformities  whicb  develop  dnring  Voung  Life,"  (hiy't  Hosp.  Seportt,  Londl 
1888-87,  xiix.  211.— 68.  Ibid.  "Some  Changes  in  the  Fonn  of  the  AoeUbnlar  Cavitlea, 
filial  ColmuD,  and  Jointa  of  the  Hand,  illustrated  b;  the  Anatomj  of  the  Chanroman," 
?HV'«  fojp.  Seporti,  Lond.  1880-87,  ixii.  369.— S7.  Ibid.  "Important  Faclor  in  tli« 
nsation  of  aome  of  the  Carrea  irhicb  deTslop  in  Mollitiea  Osaium,  Bicketa,  and  Datajtia 
onnaTU,"  J«ur.  Anat,  and  Pky»iol.  Lond.  1888,  xzTi.  16-27. — 68.  Ihid.  "Heohanioal  ir 
lunatic  Arthritis,"  Pradit.  Lond.  1900,  lxiT.  198.— 69.  LazARBrF,  A.  Z.  "  Poljrarthiitia 
■rmana  in  Children,"  VraeK,   St  Petersburg,    1897,   Evili.   B61-8GB.— TO.    Lktiku:,    J. 
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"Znr  DiasnoM  nod  Behuidlnng  der  Chroniscben  Arthritia  mica  ucd  der  Poljtrthritb 
defarmaiiB,  KJin-lhen^.  fK/iciitnKhT.  Wieii,  ISSS,  v.  9GS,  092.-71.  Littlb,  .  ''Chronio 
BheninatiD  ArthritiB,  "  Tmni.  Paih.  Soc.  Lood.  1860,  xi.  286.-72.  Ldfp,  A.  "The  DUtin- 
ffnuhing  FeatDTsa  oF  Bhennutoid  ArthiitiB,  Oont,  uid  Ehenmatiani."  PratiU.  Lond.  1900, 
Edv.  *»1.— 73.  /Hrf.  "Bheumatoid  Arthritu,"  Prattit.  Lond.  1900,  liiv.  Ml.— 74.  Prid. 
"The  DiffereDtial  DUgii<wU  of  Oont,  BhgoniatUni,  uid  Bheumatoid  Arthritu,"  Edi%.  Mtd. 
Jovr.  igoo,  N.S.  Tli.  2il0,— 7G.  Lunh,  J.  B.  "A  Cue  of  SuppontiaD  of  Leit  Sboulder-Joiat 
in  s  lUn  Kt.  S6,  »nfferiog  from  ArtbritiB  DafoTmsiu,"  Tratu.  Clin.  Soc.  Lond.  189B,  zzii. 
228.— 7S.  Ibid.  "  A  Cue  of  Arthritu  DefonnaoB  with  Closure  of  the  Jaw8  ftoai  ADkjrlom  of 
both  Temporo-maiiI1u'y  ArticuIatioDS,  euccesBfullf  treated  b;  Divisioii  of  the  Necks  of  the 
Cond/lea  and  a  Wedge-ahaped  Pieoe  of  Bone  removed,"  IVaiu.  Clin.  Soe.  Lond.  1896,  iiii. 
233.-77.  McKiNH.  S« Tatlor.— 78.  Macrrl, E.  "Artbritismaet ln^Dnlrition,■'^^6^.^n«■ 
Its  ToiUouM,  1898,  IT.  205.— 7B.  Hatkt,  "  Happorta  du  rbmnatisme  articaUire  et  dea 
oat^arthTitea  tuberculeDsei "  (discuuioo),  Ly<m  mM.  1900,  xaiii.  107-109.— 80.  Hihdels- 
SOHH,  U.  "  Demonatration  der  Bebandlungunethode  des  cbioniicben  OelenkrhontatianiDa 
mitt«lB  Ubcrbitster  trockuer  Laft,"  IkvU.  mid.  fVodtaitAT.  Leipi.  u.  Beri.  1S98,  xxiF.  Ver.- 
Bail,  42.— 81.  HoKao,  T.  E.  "  Rhiomataid  Arthiitia  iu  a  Boj,"  aUugom  Mtd.  Jowr.  1898, 
iliz.  108.— Sa.  lUd.  "Caie  of  Kbeomatia  FoIjarthritiB, "  Glatgoa  Mtd.  Jimr.  1898,  iliz. 
283-287.- 83.  Mokdsohst,  C.  "  WirkniuniiTeiae  des  Kohlensauren  nnd  dea  8alic7laauren 
Natrona  be:  Oicbt,  BbenmatiBmuB  nodderHatnsiinre  Aaischeidang,"  Centralbl./.  tnntre  Med. 
Leipzig,  1898,  lii.  409-419.— 84.  NEirsEOLiiB,  A.  "Tbe  Nataral  Historj  aod  Affiuitiea  of 
Bbeomatia  FeTsi:  a  Stud;  in  Bpidamiolo^,"  Lanetl,  Lond.  1896,  i.  CS9,  eC7.— 8B. 
NoTBHAOBL,  H.  "  Zur  Klinik  dea  acnten  OelenkrhnmatiamuB,"  Witn.  med.  Frttu,  1898, 
iiiii.  1269-1276.— 86.  OGoNOB,  J.  "Snrgical  Treatment  of  Acute  Rheumatio  Artbhti«," 
Olatgmn  Mtd.  Jour.  1897,  xlTiii.  269-277.— 87.  OrFKHHKiu,  B.,  et  Lifpvakh.  "Contribn- 
tion  k  r^tads  Wterio1ogiqtie  da  rbiunatinse  articaUirg  aign,"  Compt.  Jtend.  So«,  dt  Sini, 
Pariš,  1900,  lii.  180-182.^88.  Ott,  A.  "Der  cbrolliw^he  OelenkrhmnatiamnB  und  aeiue  B«- 
handlnng,"  Verhandl.  d.  Cimg.f.  innert  Med.  Wieabadeii,  1897,  it.  62-98.— 89.  Paihb,  A.  Ste 
PoTNTOir,  F.  J. — 90.  Parker,  K.  D.  "Eiciaion  of  Joint«  in  Casea  of  Rheomatoid  Artbriti«," 
Lai%(xt,  Lond.  1898,  ii.  1400.— 91.  Patne,  J.  F.  Path.  Soc.  Lond.  "Bhenmatic  Ifodules," 
Brit.  Mtd.  Joum.  1883,  i.  622.-92.  Ibid.  "On  Rbeumatoid  Artbntia,  Congsnital  Obesitj, 
and  Neuraatbenic  Tr«mor,"  Polyclinic,  Lond.  1900,  ii.  221-a2fi.— 9S.  PoHCXT,  .  "  Poly- 
arthrit«  tnbereulensa  d^fomant«  on  p«eudo-rhumatiBme  chroniqne  dafonnant  tuberoaleaz," 
Bn.  dt  ehir.  Para,  1897,  iTii.  1003.— 94.  Fotstob,  F.  J.,  and  Paink,  A.  "The  Etiolog; 
of  Bbeumatic  Fever,"  Lantet,  Lond.  1900,  ii.  8S1,  932.-96.  Pyb-8mith,  P.  "Aoaljnis  of 
the  Cues  of  Rheiunatism  and  other  DiaaaaeB  of  Joiota  whicb  ha  Te  occnired  in  Eoipital  darins 
Three  ConaecntiTs  Yean,"  Ouy'i  Eotp.  BeporU,  1873-74,  xix.  Sil.— 96.  BiinBahd,  hT 
"Zur  Prophjlaia  und  Therapie  des  rhumatiamns,"  AfUncft.  inaj.  WothenlAT.  1898,  iIt.  1178- 
1180. — 97.  Savcbbmko,  "Sur  U  rbumatisme  aigu  et  le  bact^rie  d'Acbalioe,"  RuUk. 
Ank.  patol.  klin.  mtd.  i.  bakienvl.  St  Potergburft,  1898,  v.  568-677.— 98.  SohOllks,  M. 
"Untersuchunffentiberdie  Aetiol<^eder>ogen.  olironiaob-rhumatischenOcUnkentziindDngen," 
Seri.  klin.  IVoehetuehr.  1893,  xxi.  86G.— 99.  Ibid.  "  Poljarthritis  cbronio«  TilloaB  und 
■Tthritia  defomuna,"  Beri.  kliji.  tVotJuntckr.  19O0,  xzzTii.  93,  124,  146.  — 100.  Sbnatok,  E. 
"Ueber  chroBi«che  anijloairende  Spondjlitii,"  £«7-1.  klin.  Jfoe/ientAr.  1899,  «iiTi.  102G. — 
101.  Ibid.  nnd  roK  Ziemssen.  Handbueh,  1B76  and  1879.-102.  Sinobb,  O.  Jaiologie  und 
Klinit  da  aeulen  OeltnkrhuTnaliemiu,  8to.  Wein,  1898.- 103.  Bt(OW,  W.  B.  Shtvma- 
Md  Arthrilit  and  ite  Trialmatl  by  Eltctrotlatie  Currenti  and  Sparkt,  PMt.  Orad.  Neir 
York,  1809.— 101.  Spbhorr,  J.  K.  "On  »onie  hitharto  andescribed  8ymntcina  in  the  Earlj 
Hiator;  of  Oateo-artbhtia  (the  so-oalled  Bbatiinatoid  Arlhritia),"  Brit.  Med.  Jdut.  Lond.  1888, 
L  781-783.- 106.  Ibid.  and  Garrod,  A.  E.  "  Rbsumatoid  Arthritla  "  in  AUbntfs  Sytttm  of 
Mtdieint,  Tol.  iii.  1807,  73-102.-106.  Spitet,  H.  "Ueber  da«  Vorkommon  multipler, 
cbroniacher,  deformiiender  Oelenkentziindungen  im  Kindeaalter,"  Zahrb.  /.  Kiiidrrhtilk,  1899, 
xlix.  286.-107.  STBWAitT,  J.  "The  Belation  of  Bheumatoid  Arthritia  to  DiaeaBea  of  the 
NerTouB  STitem,"  MmUreal  Mtd.  Jaar.  1897-98,  626.- 108.  Still,  O.  F.  "Rheomatoid 
ArtbritiB  in  Cbildren,"  T.  C.  Alibutfa  Syitim  of  Mtdieint,  1897,  vol.  iii.,  102-107.-109.  Ibid. 
"On  a  Form  of  Chronic  Jaint  Diseaae  in  Children,"  Med.  Ckir.  Tram.  Lond.  18S7,  Ihi. 
47-69.— 110.  BwAM.  "Caie  of  Arthritu  Dafonnan«,"  Vnim.  M.  Mag.  Philad.  1896-97, 
iz.  507-612. — 111.  SzAHA.  "  Dia  therapeiitiscbe  und  propbflactischa  BoUe  der  Eleidung  bei 
EbnmatiBmDB,"  ZtecAr.  /.  Krankenpft.  Berlin,  1898,  xz.  334,  847.— 112.  "  Tai.i.brhanh'h 
appuat  mr  Behandlung  chroDiscber  OeUnkrhnmatianiua,"  Verbandl.  antl.  OeBelUchaftcn 
Verein  f.  innere  Med.  2.  Seri.  klin.  tFochenichr.  1898,  xiZT.  382.-118.  Tatloe  and 
HcElMK.  "Some  Clinical  Featuree  of  Rhaumatoid  Aithritiii,"  Arch.  o/  Ptdiatriet,  New 
YoTk,  Nor.  1899. — 111.  TltlBoULKr,  H.  "Dea  rhamatiimeachronlqnead'infaction;  ^tiotogie; 
patbologie,"  Sev.  d«  mAf.  Pari«,  1898,  zviii.  189,  329.- 116.  Ibid.  et  CoTON,  A.  L* 
rhumatiimi  artieulair*  aijfU  en  baiUriologie,  8to.  Fari«  (J.  A.  Balli^),  1900. — 116. 
Wal8B,  d.  The  Roentgen  Sayi  in  Medital  Work,  Sto.  Lond.  1897.-117.  Wbi68.  "Znr 
Frage  dse  Artbritis  defonnaDS,"  DtuU.  med.  Zeitung,  Berlin,  1897,  iTiii.  ISS,— 118.  tok 
ZiunasN.    Sa  Sbnatob,  H. 
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Clinical  Fkatdreb. — The  clinical  features  of  chronic  rheumatiBTn  are  for 
the  most  part  Tf^e  and  ill-defined.  The  leading  manifestationa  are  seeo 
io  relation  to  joint  struoturea,  especially  the  Larger  jointB  of  the  limls 
and  spine,  but  manj  other  tiaauas  maf  be  the  chief  eit«e  of  iDcidence  of  the 
rheumatic  virua.  Among  thera  other  manifestations  rheumatic  affeotions  of 
muscles  occup;  a  promineut  plač«,  aod  as  these  are  verj  frequent  and  a}>t 
to  be  overlooked,  special  attention  is  devoted  to  them  (p.  441).  The  skiii, 
suboutaneouB  tissue,  and  the  special  aenses  of  ear  and  eye  frequeiitl7 
exhibit  symptom8  often  regarded  as  of  rheumatic  origiD.  While  tbere  is  a 
diversitj  of  opinion  od  the  relationahip  of  these  simptoma  to  rheumatism, 
the  balance  of  evidence  indicates  an  important  relationahip.  Among  tbe 
diseases  here  referred  to  may  be  mentioned  erythema,  psoriaais,  lichen,  iritie, 
and  chronic  middle  ear  dieease.  In  children  manj  other  subacute  and 
chronic  indications  of  diseaae  are  of  rheumatic  origin  (vide  "Bheumatiam  in 
Children,"  p.  400> 

The  clinical  features  of  chronic  rheumatism  are  perhaps  best  illnetrated 
by  short  recorda  of  cases  met  with  in  practice.  Those  selected  are 
cbaracteriBticalIy  commoa  t^pes,  and  it  is  needlcsB  to  sa^  that  everj  grade 
of  severity  and  various  combinations  of  these  types  are  met  with  in  every- 
da;  pmctice.  The  probable  relationship  of  these  various  tjpes  to  each  other 
will  be  referred  to  later  under  the  etiologj  of  the  disease. 

Mr,  L,  let  30. — Chronic  mjositis  of  the  neck  musclea;  recurring 
arthritia  in  left  hip  and  knee ;  deafness  of  middle  ear  origin  (non-suppura- 
tive) ;  acne  and  blind  boils. 

The  heroditarv  historj  ahowed  a  distinct  tendenc?  to  rheumatism.  The  joint 
trouble  wBa  cx>ntined  to  the  left  side,  a  feature  which  waa  probabIy  correctlv 
attributod  hy  the  patient  to  the  reauitR  of  b  previous  injurj  to  the  thigh,  tbroagb 
being  heaviljr  throvn  from  a  horse.  The  patient  complained  of  a  mariced  sense  of 
disconifort  in  the  head  and  neck,  but  had  Docome  accustomed  to  this  fneling,  and 
did  not  aasociate  it  with  a  local  condition.  Eifamination  showed  that  the  muacles 
at  the  back  of  the  neck  were  unnaturallj  firm  and  contracted,  the  movements  of 
extonaion  and  rotation  of  the  bead  were  reatricted,  the  hip  joint  revealed  creaking 
and  limitation  of  movement ;  examination  of  the  ear  Bbowed  that  the  tjupanic 
membrane  itself  wa8  apparentl;  normal,  the  structund  ch&ngee  in  the  nuddle 
ear  were  obviouslj  of  articular  origin. 

This  čase  illuBtrates  three  interesting  points — 

(i.)  A  definite  lesion  in  the  musclea— chronic  myoaitis  (probablf  also  oellnlitis^ 
a  condition  that  is  common  and  apt  to  be  overlooked. 

(ii.)  Tlie  tendencf  to  develop  manifestationa  of  rheumatism  in  a  j<Hnt  pre- 
vionslj  weakfined,  «.17.  bf  a  trauma,  etc. 

(iii.)  The  coexist«ace  of  the  local  disease  in  the  ear  with  a  general  coDutitn- 
tional  disturbance. 

(iv.)  A  special  liabilit^  to  the  pathogenic  influence  of  bacteria  on  the  skin 
sariace. 

Mr.  M.,  set.  46. — Chronic  rheumatism  in  left  shoulder  joint ;  otherwi8e 
in  apparentlf  perfect  health. 
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Mr.  M.  r^ards  bimaelf  aa  in  perfect  ^nerol  health.  The  oni;  thingB  that 
trouble  him  are  his  left  shoulder  and,  occasioaaUy,  fleetinK  pains  in  other  pnrts  of 
the  bod;.  The  joint  condition  has  developed  b!ow1v,  and  oas  never  beeo  Beriously 
treated.  Tbere  is  no  distinct  rbeuinatic  history.  Tne  sboulder  joint  showa  diistinct 
muscular  atrophy  limitation  of  tnovement,  occasional  oreaking,  and  some  irregu- 
l&rity  at  the  heaa  of  the  bone.  Subjective  B^mptoms  ar&  as  a  rule,  only  com- 
plalned  of  after  a  da^s  outdoor  exercise,  after  which  the  left  arm  is  for  a  tirne 
pnM^icaUy  useleas.    Tnera  ia  no  historv  of  gonorchceal  infection  in  tbis  čase. 

This  čase  illustrates  a  veij  localisea  area  of  naturally  weakpowerof  resistance 
to  the  action  of  the  rheumatic  poiaon. 

Mr.  N.,  eet.  '70. — Atback  of  subacute  rheumatism  wheD  tet.  45 ;  chronio 
arthritia  in  the  knee  jcints  since  eet.  65 ;  deafness  of  nerve  origin. 

Mr.  K.  leods  a  noat  active  life  physically  and  tiieatally  ;  hia  general  health  is 
re|l^rded  by  himself  aa  excelleat.  He  livea  well,  and  hos  always  done  so.  His 
jomt  dieease  makes  hini  distinctly  lame,  but  the  pain  complained  of  is  inconaider- 
able,  and  alwayB  worst  in  the  mornin^  and  on  rising  from  a  cbair  or  couch.  The 
right  knee  joint  is  most  involved  and  is  niarkedly  enlarged,  the  awelling  appearjng 
to  be  large1y  confined  to  the  sofl  tissues,  especiall;  in  the  anlenor  and 
superior  aspect  of  the  joint.  There  is  well-iQarKed  creaking,  but  no  new  boov 
formationa  caa  be  made  out  The  movement  of  flexion  of  the  knee  is  restrict««, 
and  the  hamstrin^  muscles  are  strongly  contract«d. 

This  čase  is  chiefly  interesting  as  Ehowing — 

(a)  An  ocute  onset  {when  nt.  45)  of  a  rheumatism  which  vas  appareatly 
distinct  from  an  ordinai?  attack  of  rheumatic  fever. 

(6)  The  association  of  a  local  diaease  in  ona  of  the  special  senses,  along  vith  the 
general  manifestations. 

(c)  A  fBirly  stroDg  power  of  reaistance  to  the  virus  of  rheumatism,  indicat«d 
b^  tne  limited  nature  and  severitf  of  the  diaease  in  a  man  of  thia  age  and 
historj. 

Mts.  o.,  ffit.  60. — Rheumatoid  arthritia,  acute  onaet ;  chronic  rbeumatism. 
At  the  age  of  50  patient  suflered  from  acute  attacks  of  pain  and  Bwelling  in 
the  joints  ot  the  hands,  ankles,  and,  to  a  lesa  degree,  of  the  wrist.  The  pain 
was  evidentiy  severe,  as  she  wa8  kept  under  morphia  for  some  time.  About 
the  same  time  she  began  to  complain  of  stiOness  and  weakneEs  in  the  muscles  in 
difTerent  parts  of  the  ix>dy,  a  feature  which  persiated  more  or  less  for  yeara,  and  is 
stili  present.  TreatmeDtbya  changeof  climate,  hydro-therapeutic  measures,  diet, 
and  massa^e  seemed  to  eitert  a  favourable  influence  on  the  disease.  Since  the  age 
of  56  the  joint  lesiona  bave  not  progressed,  but  sioce  that  time  she  has  had  one 
severe  attack  of  brachial  neuritis,  and  an  acute  attack  of  lumbago,  and  has  been 
intermitteotl;  subject  to  roarked  pain  and  weaknesa  in  the  timbs,  and  severe 
crsmp  in  the  muscles  of  the  le^  at  night.  At  the  present  time  there  is  conaider- 
able  enlargement  of  aH  the  joints  of  the  hand,  except  the  terminal  joints,  with 
distortion  of  the  fingers,  but  no  pain  or  limitatioa  of  niovement.  There  is  marked 
local  muscular  atrophy.  One  striking  feature  of  this  čase  which  attracted  the 
patient's  own  attention  waa  the  state  of  the  urine.  It  has  persisteotlv  had  a  very 
strong  odour,  and  wa3  described  by  the  patient  as  being  frequently  oSensive. 
This  patient  is  an  interesting  and  by  no  means  uncomnion  typie  of  čase,  which 

-called  chronii 

CoMPABATiVE  Fathologt. — Our  knowledge  of  the  cUnical  features, 
patbolog;,  and  treatment  of  rheumatism  in  the  lower  animals  is  in  the 
Batne  incomplete  state  as  our  knowledge  of  theae  afTectioos  in  man.  Horsee, 
cattle,  dogs,  and  pige  are  known  to  be  the  subjects  of  disorders  which  iu 
their  cUuical  features  present  a  close  parallel  to  thoae  aSectioos  In  the 
human  subject,  and  from  a  studj  of  these  diseaseB  we  ma;^  gain  valusble 
Information  regarding  the  etioIogy  of  kindred  affections  in  man.  For  our 
.  preeent  purpoee  we  maj  coneider  that  the  crucial  ouestion  te.  Do  we  find 
in  the  fower  animals  diBeases  which  are  c1inically  and  patholc^icallf 
identical  with  the  followiQg  diseases  as  at  present  reoognised  in  the  human 
subject  ? — 
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(i)  Acute  rheumatiam. 
(ii)  Chronic  rheumatisin. 
(iii.)  Rheumatoid  arthritis  or  oateo-arthritis. 

In  au8wermg  tbeee  que8tionB  it  nill  appear  that  veterinaij  surgeons 
have  seen  no  reaeoii  to  distingiuah,  or  at  least  have  not  dlfitinguished, 
chronio  rheumatism  aud  rheumatoid  arthritiB  as  two  claases  of  diaease. 
The^  simplj  differentiate  them  by  bhe  mea^ure  of  severitj  in  the  involve- 
meat  of  the  joinbs.  The  writ6r  bas  devoted  some  attention  to  comparative 
pathologj,  and  in  addition  to  the  knowledge  derived  from  a  direct  cUnical 
Btudy  of  these  conditions  in  the  lower  animals,  he  baa  obtained  muoh 
infonnation  from  available  literattire,  as  well  as  from  friends  in  the 
veterinarj  profession. 

(i)  Acute Rheumatism. — Animals  are  liable  to  an  acute  fever.charaoteriBed 
\sy  a  more  or  lesa  sudden  onset  of  high  temperature,  witb  painful  enlarge- 
ment  of  and  eETuBion  into  the  jointe.  The  wriat  and  ankle  are  tbe  jointa 
moet  affected,  and  in  tbem  the  pain  ia  extreme.  Metastaais  is  a  prominent 
feature  of  tbis  disease.  Endocarditis  and  other  cardiac  condiitions  are 
freqaent  concomitantB,  and  maj  lead  to  a  fatal  termination.  The  result 
ra&j  be  {a)  deatb  from  cardiac  Jnflammation,  (b)  complete  recover;,  or  {e) 
incomplete  recoverj,  some  looal  weakneea  being  left  in  the  affeoted  jointa. 
It  is  interesting  to  note  that  tbis  disease  is  rektivelj  more  common  in 
oattle  than  in  horses.  Tbe  analc^  to  acute  rheumatism  in  tbe  human 
Bubject  is  reasonablj  complete. 

(il  and  iii.)  Chronic  Rheumatism  and  Rheumatoid  Artkritit. — Simptoma 
attributed  to  chronic  rbeumatism  and  rheumatoid  artbritis  are  estremelj 
common  in  tbe  Iower  animals,  especiallj  in  horaes,  dogs,  pigs,  and  cattle. 
"VVe  maj  saj  at  the  outset  that,  as  less  is  knowa  about  &e  clinical  featnras 
and  morbid  anatom;  of  these  two  conditions  in  animals  than  in  man,  it  is 
necessarj  to  discuss  them  together,  merelj  submitting  a  brief  ontline  of  the 
clinical  features  and  pathologj  on  whiGh  their  di^noses  are  based.  So  far  as 
I  have  been  able  to  leam,  tbe  term  rheumatoid  arthiitis,  or  more  oommonlj 
osteo-arthritis,  is  applied  to  the  cases  whicb  exhibit  a  more  severe  involvement 
of  tbe  joint,  e.g.  much  irregular  formation  of  new  bone,  muscular  atropbj, 
with  markod  permanent  disablement ;  while  the  term  rheumatism  is  applied 
to  a  lesa  severe  articular  lesion  and  to  involvement  of  muscles,  tendons,  and 
tendon  sheaths,  bursee,  and  nerves.  The  former  claas  is  natniallj  compar&- 
tivelj  rare,  as  such  animals  are  commerciallj  useless,  and  are  destrojed  at  a 
comparativelj  earlj  stage  of  the  disease,  while  in  the  less  serious  tjpe  of 
rheumatism,  with  less  severe  articular  sjmptomB,  the  animal  is  able  to  do 
a  fair  amount  of  work.  Thua  we  find  that  theee  latter  caaea  form  a  not 
inconsiderable  proportion  of  tbe  aubjects  that  come  under  tbe  veterinarj 
8urgeon'B  čare.  It  is  convenient  to  consider  this  condition  under  tfas 
following  headings : — 

Articular  Type  of  Rheumatiam  other  than  Acute. — (a)  C%rontc.— The 
disease  is  mainlj,  but  bj  no  means  entirelj  one  of  adult  life  and  old  ^e ;  cases 
in  joung  animals,  foor  and  seven  jears,  are  bj  no  means  rare.  The  osnal 
sitee  are  the  bip,  spine,  ankle,  and  wriBt,  but  anj  joint  maj  be  ioTolved. 
The  clinical  features  are  stiShess  and  pain  in  the  limb,  with  swelling  of  the 
joint.  Tbe  enlargement  ia  due  to  an  increase  in  the  articular  ends  of  the 
bones,  or  in  the  soft  tiesues  entertng  into  the  formation  of  the  joint.  In  some 
cases  it  is  due  to  involvement  of  the  bursfe  or  tendons  in  close  prozimi^  to 
the  joint.  Marked  creaking  maj  be  elicited  on  movement  of  the  lunb. 
Investigation  also  maj  Bhow  that  tbis  animal  never  lies  down  at  night,  a 
sjmptom  usuallj  attributed  to  ankjlosis  of  the  lumbar  spin&    It  is  oot  aa 
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UDOommon  thing  to  ficd  in  a  large  stable  of  horses  oae  or  more  animals  in 
active  work  that  are  partiaUj  slung  up  at  night  bo  as  to  prevent  them 
Ijing  dowii-  This  precaution  ia  advisable  owing  to  their  inability  to 
raise  themselves.  Such  aii  animal  is  ver^  atiff  io  the  moming,  and  may 
require  a  little  ezeiciBe  before  being  St  for  even  a  light  dB7'B  work.  The 
oreaking  heard  on  movement  may  be  due  either  to  dissase  in  the  joint  or  in 
tbe  muscles  siurounding  it.  The  musclea  and  tendons  on  the  fiexor  aapect 
of  tbe  joint  are  usuallj  undulf  hard  and  cODtracted.  In  mild  casas,  when 
the  animal  gets  warined  to  his  work,  ali  stiEfaess  and  lamenesB  maj 
disappear,  and  nothing  further  maj  be  determined  about  the  čase  ezcept 
that  he  is  auhject  to  constipation,  and  voida  urine  that  ia  tmbid  and 
evidentlj  undulj  charged  with  Balta  of  various  kinda.  A  oareful  ex- 
amination  into  the  historj  will  usually  rereal  the  fact  that  the  animal 
drinks  too  litcle,  or,  to  put  it  more  accurately,  he  does  not  get  the 
oppoTtunitj  of  drinking  enough.  Here>  then,  we  have  a  clinical  pictore  of 
dueaae,  the  prototjpe  of  which  comes  within  dailj  obaervation  of  the 
medical  practitioaer. 

(b)  Subacute. — Subacute  manifestations  of  rheumatism  are  eztremelj 
common,  and  in  thia  group  WQ  find  the  most  strildng  illustiationa  of 
metaataaifi.  These  metaetatic  manifestations  are  frequentl7  of  an  acnte 
nature,  with  pain,  effusion,  and  elevation  of  temperature,  but  to  a  much  lesa 
degree  than  is  characteristic  of  the  acute  caaes  previouBly  desoribed. 

(c)  Abarticuiar  type. — This  gioup  includes  soute  and  chronio  caaea. 
The  former  are  chantcterised  by  acute  pain  and  8welling  of  the  tendons 
and  othet  soft  tiasuea  in  the  Deighbourh(x>d  of  a  joint.  The  Bjmptoms  maj 
be  BO  severe  as  to  prevent  the  animal  rising  for  several  dajs.  This  tjpe  of 
disease  is  not,  as  a  rule,  acoompanied  hj  any  febrile  reaction.  The  chronic 
group  includes  manj  cases  of  "  apavin,"  "  ringboce,"  and  other  conditiona 
^aracterised  bj  local  formation  of  new  tissue  of  a  bonj  or  other  nature  in 
tbe  neighbourhood  of  joints.  Mention  muet  also  he  made  of  oasee  of  lame- 
neas  that  are  supposed,  by  a  procesa  of  ezclusion,  to  be  dependent  on  s 
neuritifl  of  a  "  conetitutional "  or  "  iheumatic  "  nature. 

(d)  Bheumatoid  or  Oateo-ArthriHa. — Ae  alreadj  indicated,  thia  term  ia 
applied  to  the  more  severe  tfpe  of  cases  of  chronio  rheumatiem,  when 
the  articular  changes  sre  more  advanoed  and  of  a  more  markedlj  hjper- 
tropbic  nature.  The  subjeets  in  this  group  ahow  greater  muscular 
vreakneaa,  and  uHuallj  advaneed  local  mnacular  atrophj.  It  is  im- 
portant  to  note  that  thia  diseaae  ia  sometimes  well  developed  in  quite 
joung  Bubjects ;  a  few  cases  have  been  recorded  &om  zook^cal  col- 
lections. 

It  will  be  eeen  from  the  foregoing  that,  bo  far  as  clinical  features  are 
ooncemed,  the  disaaaes  of  a  "rheumatic"  origin  in  horses  conespond 
verj  doselj  to  the  eame  diseases  in  the  human  subject.  "VVhat  differenoea 
ezist  are  probablj  of  degree  rather  than  of  kind,  and  are  readilj  explained 
bj  the  difTerent  life  historiea  of  the  two  subjects.  When  we  tum  to  the 
patholcvj  we  will  &nd  that  the  oompoiison  holds  good. 

Fathotogt/. — The  writer  has  ezauuned  many  of  theae  caaea  (groupB  a  and 
({),  and  has  found  that  the  joint  changes  are  verj  similar  to  thoee  encountered 
in  caaeB  of  ohronic  rboumatism  and  rheumatoid  arthritis  in  man.  In  manj 
caaes  the  desciiption  of  joints  in  chronic  rheumatism  (voL  v.  p.  25)  maj 
be  fitlj  applied.  In  others  the  appearancea  more  cloeelj  resemble  that 
recorded  for  oeteo-arthritis  in  ita  earller  atages  (voL  z.  p.  425),  and  also  the 
lucid  deacription  of  traumatic  arthritis  given  bj  Arbuthnot  Lana  So  far 
aa  the  writer'0  obaervationa  go,  tbe  morbid  aoatomj  hardlj  wan!aQt8  anj 
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distinct  claseification.  Tbe  difTereoces  appear  to  be  of  d^ree  rather  tban 
of  kind.    This  Bubject  is  further  leferred  lo  vmder  etiolt^. 

2'realment. — It  ia  beyond  tbe  province  of  thia  artide  to  refer  to  treat- 
ment  except  in  ooe  particulsi.  We  bave  alTGsdy  seen  that  clinical  ex- 
perieuce  and  patholi^cal  investigation  ehov  a  cloee  parallel  betweeu  tbese 
afTectioDH  in  the  lower  animals  and  in  man.  Confirmatory  evidence  ia 
obtained  from  tbe  iield  of  therapeutics.  To  speak  generally,  veterinai^ 
Burgeoas  treat  tbese  affections  in  one  of  two  wafB:  (a),  by  rest  and  the 
adoption  of  local  measures,  mainly  of  a  coimter-iiTitant  nature,  and  (b),  by  a 
limited  amount  of  exercise,  a  Iaxative  diet,  and  plenty  of  water.  The 
balance  of  opinion  is  in  favour  of  tbe  latter  courae — a  fact  not  witbout  its 
lessons  to  the  medical  practitioner.  Witb  tegard  to  diet,  if  epace  had 
aUowed,  niany  interesting  facts  could  be  quoted  regarding  "cbrooic 
rbeumatism "  in  other  animals,  e.g.  pigs,  and  tbe  relationahip  of  diet  to 
that  condition. 

MoRBiD  Anatouv. — The  naked  eye  featuree  of  a  cbronic  rbeumatic 
joint  in  the  human  eubject  are  TeTy  aimilar  to  those  met  with  in  tbe  lower 
animals.  In  botb  tbe  joints  are  unnaturally  diy;  when  fluid  is  pr^ent, 
it  is  altered  in  colour  and  conaiatence.  There  is  tbe  same  t>endency  to 
irregular  enlai^ement  of  the  articular  ends  of  the  bonea  Tbe  tendons 
and  tendon  sbeaths  in  tbe  neigbbourbood  of  tbe  joints  sbow  tbe  same 
congeetion  of  vessels  and  evidences  of  recent  and  old  celi  proliferation. 
The  cartilages  may  be  tbickened  or  tbinned,  and  may  sbow  vaacularisation 
and  ulceration.  Tbe  eynovial  membranes  Bbow  a  varying  degree  of  thicken- 
iog  and  imdue  va8cularity,  and  in  some  cases  irregular  villoua  projections. 
Tbere  is  a  furtber  cOTreapondence  between  tbe  two  ckeses  of  rheumatic 
Bubjecta  in  that  no  two  caaes,  and  even  no  two  joints  in  the  aame  čase, 
present  exactly  tbe  same  appearance.  Tbia  cloae  parallelism,  however,  is 
of  iittle  value  for  tbe  etio1ogy  of  the  diseaae.  The  gioas  structural  changes 
whicb  take  plače  in  tbe  affected  jointa  muat  be  aet  in  relation  to  the 
other  changes  induced  in  tbe  tiaeues,  and  it  is  probable  that  tbe  facts  of  a 
more  general  morhid  anatomy  will  prove  of  much  greater  importance 
for  tbe  diBCOvery  of  tbe  cause  of  cbronic  rbeumatiam  tban  tbe  facts 
of  thoee  articular  changes  to  whicb  attention  bas  been  too  exclusively  con- 
fined. 

With  legard  to  the  remaining  vital  constituent  of  the  morphological 
joint  unit — tbe  marrow — I  know  of  no  observatious  on  tbe  human  subject 
as  to  tbe  state  of  this  very  important  tissue  in  this  diseaae.  In  the 
courae  of  an  examination  of  many  subjecta  in  comparative  pathology  in 
which  symptom8  of  rboumatiem  bad  been  present,  the  writer  bas  freqiiently 
seen  definite  gross  changes  in  the  bony  Bystem  other  tban  the  articular 
enda.  Tbese  changes  were  mainly  of  tbe  nature  of  (a)  altered  colour  and 
appearance  of  tbe  marrow,  a  Tarying  degree  of  redness  and  gelatinoua 
degeneration  being  present ;  (h)  altered  conaiatence  of  the  marros?  due  to 
Bcleroais  and  calcareous  changea  in  that  tissue.  Owing  to  an  inaufficient 
acquaintance  with  the  normal  appearance  in  animals  at  different  perioda  of 
Ufe,  it  is  not  possible  to  speak  witb  asaurance  ae  to  the  character  of  tbese 
patfaological  changes  and  their  relation  to  tbe  general  rheumatic  condition. 
But  as  to  the  existence  of  gross  changes  there  ia  no  room  for  doubt,  and,  to 
my  mind,  Uttle  reason  for  doubting  that  tbese  have  a  cloae  etiological 
relationship  to  the  diseaae  itself.  Tbis  field  of  8tudy  ia  a  wide  and  important 
one.  Till  now,  the  pathological  histologj,  like  the  morbid  aDatomy,  of 
theae  casea  bas  taught  us  Uttle  about  tbe  cauae  of  cbronic  rheumatiam,  and 
until  we  bave  given  adequate  atudy  to  the  bone  marrow  and  ita  fiinction, 
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ve  shall  be  unable  to  formulate  with  confidence  a  theoij  as  to  the 
etioIog7  of  the  diseose. 

A  further  deBideratuni  in  haman  pathology  is  aa  exhauatiTe  examm&- 
tion  of  the  caked  eye  and  micioscopic  appearances  of  ali  the  viacera  aad 
tifisuea  in  cases  either  of  ibeumatiBm  or  so-criled  rheumatoid  arthritis.  lo 
botb  clasaee  of  caee  we  are  too  readj  to  conclude  that  visceral  lesione,  if 
prsaeat,  are  relativelj  unimportant  or  incidental  complications.  What  is 
decdrable  to  bave  eyen  in  one  caee  of  this  kind  is  a  complete  histological 
ezamination  of  ali  the  tiasues  of  the  bod;.  Verj  special  attention  should 
be  diiected  to  the  followiBg : — 

(a)  Vertf  detaUed  ezamination  o/  tke  vasds — small  and  large — concemed 
in  the  nutrient  aupplj  of  the  joints,  muscles,  oerves,  or  other  tissues  that 
wei:e  the  seat  of  the  climcol  manifestations.  Attention  bas  lately  been 
drawn  to  the  presence  of  disBase  in  the  arteries  and  capillaries  in  some  casea 
of  aoute  rboumatiam  (see  p.  385) ;  it  is  probable  that  similar  local  ohangea 
of  a  more  chronic  nature  maj  help  to  explain  some  of  the  fleeting  mani- 
festations of  chronic  rheumatism. 

(b)  Similai  examination  of  tke  va/rious  mvcous  mrfacta  that  are  the 
common  eites  of  infection  for  bacterial  iuvasion — more  especiallj  the  gastio- 
intestinal  canal  and  the  utero-v^nal  membranes.  The  facts  learned 
from  this  ezamination  would  be  niany,  and  could  not  fail  to  be  ver? 
instr  lic  tire. 

(c)  The  naked  eye  and  mieroscopic  apptarance  of  the  marrovj. 

■With  these  facts  and  the  othere  obtainable  from  present  records,  we 
would  be  in  a  better  poaition  to  review  the  vrhole  picture  of  rheumatism, 
and  woald  alao  be  in  a  strouger  positioa  for  formulating  a  theorj  r^arding 
its  patbogenesis.     But  theee  facte  are  abaolutel^  essential. 

Bheduatish,  Muscdlab.  —  In  rheumatic  subjecta  the  muscles  are 
affected  in  two  W8ys — aa  an  acute  or  a  chronic  mjositis.  Both  conditions 
are  apt  to  escape  notice  on  account  of  the  small  amount  of  attention  that 
is  paid  to  the  s^stematic  chnical  ezamination  of  the  muscular  sy8tem. 
It  is  Bometimes  stated  that  where  there  is  evidence  of  active  inflammatorj 
cbange  in  the 'muscles  the  condition  is  to  be  regarded  as  mjoaitis,  and  no 
longer  as  muscular  rheumatism — the  latter  name  being  reserved  for  those 
cases  in  which  no  objective  signa  are  present.  This  is  8urely  an  enoneous 
view  of  the  subject ;  there  is  much  evidence  in  favour  of  the  yiew  that 
so-called  muscular  rheumatism  stands  in  a  very  direct  relation  to  other 
manifestations  of  rheumatism,  and  a  8tud7  of  the  manner  in  which  the 
muscles  are  affected  is  eseenti^  to  a  complete  survej  of  rheumatism. 

Acute  Myo9itis. — Acute  rajositis  is  met  with  at  any  period  of  life,  but  is 
more  common  in  the  later  half.  The  female  sex  is  more  liable,  and  stout 
Bubjects  especiall7  so.  The  clinical  features  vary  according  to  the  eztent 
and  severity  of  the  disease.  The  patient  may  complain  of  "  neuralgia,"  or  of 
"  rheumatic  pains  "  in  a  joint,  or  of  weaknes3  in  a  limb.  Little  pain  may 
be  complained  of  when  at  rest,  but  on  esertion,  e.g.  rising  from  a  chair,  an 
acut«  twinge  of  pain  is  experienGed.  In  cases  of  some  duration  and  Beverity 
the  amount  of  discomfort  or  pain  is  considerable,  as  are  also  the  pains  of 
the  limbs  as  a  whole,  and  especially  the  weaknesB  in  the  joint  nearest  the 
muscles  involved.  On  examination  of  the  aRected  muscle  nothing  will  be 
found  unless  a  most  careful  and  detailed  examination,  especially  adapted  to 
determine  the  presence  of  intlammatory  thickening  in  the  muscles,  is 
carried  out  The  examination  is  made  as  foIlow8  :^The  patient  must  be 
diiected  to  put  the  muscles  into  a  paseive  state,  as  a  contracted  state  ol 
the   fibrea  will  interfere  with   the   ezamination.      The   skin   is  smeared 
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with  vaeeline.  The  muscle  is  thea  gentlj  palpated  wit^  the  iinger-tips, 
tha  ezamination  beiDg  conducted  along  as  weU  as  aoroBG  the  line  of  ^e 
fibres.  The  movement  of  gentle  petrissage  (aee  Therapedtics)  is  veH 
calculated  to  reveal  the  preseace  of  focd  of  iheumatic  iuflamrnation.  A 
patch  of  inflaomiation  reveala  itself  h;  msrked  localiaed  tendemefla,  whioh 
makes  the  patient  wiDce  keenl7.  The  painfiil  spot  is  usuallf  the  aize  of  a 
beaD,  but  ma^  be  smaller  or  conaiderablj  larger.  To  the  finger  the  spot 
feels  hard  ia  the  centre  and  surrouuded  hj  an  area  of  unuaiial  softneag, 
piesumablj  an  area  of  serous  ezudation.  These  ^»ota  are  usuall^  multiple, 
and  a  careful  ezamination  maj  rereal  their  preeenoe  in  r^ons  unknown 
to  the  patient.  The  muacles  most  commonlf  afTected  are  tboee  on  the 
front  and  sides  of  tbe  cbeet  (pleurodyma),  thighs,  neck,  legs,  and  aMomen, 
hut  practicallj  ali  the  muscles  of  the  body  maj  be  involved. 

Ckronic  Myositi». — The  tjpical  picture  of  a  čase  of  chronic  mjositis  ia 
quite  diatinct  from  the  foregoing,  but  bore  also  the  oUnical  features  are  not 
such  aa  dlrect  attention  apeciaUj  to  the  muacular  sjatem.  The  patient 
may  complain  of — 

(L)  Eheumatism,  involving  mainlj  one  or  more  of  the  larger  joints.  It 
is  advieable  to  note  that  an  objective  examination  maj  leveal  defiuite 
articular  changes  which  distract  attention  from  the  more  important  le«don 
in  the  muscle. 

(iL)  Neuralgia. — Eepeciallj  of  neuralgic  pains  in  the  oocipital  n^on  or 
back  of  neck,  thighs  (sciatica),  or  lumbar  region  (lumhago). 

(iiL)  Headache  and  general  diacomfort  in  the  head  and  neck  are  eome- 
times  the  leading  sjmptoms  complained  of. 

(iv.)  Frecordlal  pain,  or  pain  in  the  mammaij  region. 

On  objeetive  esamination  the  affected  muscles  are  found  to  be  ia  a 
state  of  contraotion.  Thej  are  undolj  hard  throughout  theii  whole  extent, 
and  when  their  action  ia  teated,  their  movement  ia  found  to  be  unduly 
limited  and  markedlj  painfuL  In  the  affected  part  there  maj  be  none 
of  the  acutelj  paiuful  areas  characteristic  of  the  acute  condltion,  bat 
careful  ezamination  maj  reveal  their  preaence  in  another  region  of  the 
bodj.  The  muaclea  moat  involved  are  the  aame  aa  thoae  alreadj  mentioned. 
Special  mention  ehould  be  made  of  the  muscles  attached  to  the  oociput  and 
neck,  to  the  intercoetal  and  serrati  and  gluteal  muscles. 

Diagnosis. — The  ditferential  diagnosia  ia,  as  a  rule,  easj,  provided  a 
careful  examinatioo  of  the  muscular  sjstem  be  canied  out  The  folIowing 
diseases  are  eimulated,  and  muscular  rheumatism  maj  be  mistaken 
for — 

(a)  Joint  diaease. — Pain  and  stifthese  is  often  referred  to  the  joint  vrhich 
maj  be  in  a  atate  of  flexion.  This  is  eepeciallj  seen  in  the  knee,  hip,  and 
shoulder. 

(b)  Visceral  diaeaae,  eepeciallj  pleurisj,  or  some  diaturbance  in  the 
gaatro-intestinal  tract,  e.g.  gastralgia,  appendicitis. 

(c)  Gardiao  disorder  or  diaeaae  of  the  mammai7  gland  in  womea. 
Sjmptoms  attributed  bj  the  patient  to  these  conditions  are  not  in* 
frequentlj  due  to  rheumatio  inflammation  in  tbe  muBoles  of  the  oheet 
walL 

(d)  It  maj  not  be  posaible  to  diSerentiate  mjoaitiB  from  similar  nnaU 
painfol  nodules  met  with  in  the  eubcutaneous  tiaaaes  due  to  a  local  cellviitia, 
which  is  practicallj  identical  in  its  origin  and  nature  wilh  the  areas  of 
inflammation  in  the  muscular  tissue.  From  a  practical  point  of  vi6W  an 
accurate  diaenosis  is  immateriaL 

It  is  0Q^  necesBai7  to  mention  the  preaence  of  amaU  aubontaiieoiis 
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fibrous  nodules  aometimeB  met  with  in  the  Bubcutaneoos  tissue  or  attacbed 
to  tendoiiB,  aeen  especiallj  in  the  forearm.  Theae  are  apparentlj  amall 
fibrous  nodulee  of  local  origiii  and  do  DOt  call  for  treatment. 

(«)  2feuralffia.  —  The  frequency  of  theee  distinct  inflammations  in 
musolea  is  probably  not  Bufficieiitly  realiaed,  and  not  a  few  oaaea  are 
di&gnoeed  aa  "  neuralgla."  The  vnitet  believea  that  Bome  cases  diaguosed 
as  Drachial  neuralgia  are  really  cases  of  mjoeitis  involving  the  muBcIes 
of  the  neck ;  occipital  neuralgia,  due  to  inflammation  of  the  deep  muscles, 
especiallj  the  complezus ;  sciatioa,  due  to  local  changes  in  the  glutei  muacIaB, 
and  Bome  cases  of  lumbago  due  to  a  aimilar  state  in  the  lower  fibrea  of  the 
tolpezius  or  deep  muscies  of  the  trunk. 

In  tbe  more  chronic  cases,  e.g.  in  the  neck,  it  niay  be  quite  impaaaible 
to  Bay  whether  tbe  structur&l  change  is  in  the  muscies  of  the  part,  in  the 
BubcutaneouB  tisane,  in  the  nerves,  or  in  the  joints  of  the  spine.  Some 
assistaDce  in  tbe  dif^oetB  ma^  be  forthcoming  from  the  result  of  treatment. 
After  one  day'B  treatment  b;  gentle  eSleurage  the  akin  over  the  inflamed 
portion  becomes  7ellow,  and  later  aseumes  a  darker  tint,  the  colour  dis- 
appearing  in  three  to  four  daje,  and  by  that  tirne  the  aS^ted  limb, 
wluch  previoual^  felt  heavy,  dull,  and  paral^sed,  feels  alive  and  in  a 
much  improved  state. 

CrENEKAL  DiAONOSiB. — Somo  impoTtant  points  in  the  diaguoaiB  of 
rheumatism  have  already  been  detailed  in  the  section  on  "Musoular 
Bbeumatism." 

Firatly,  It  is  advisable  to  detennine  as  fai'  as  poBsible  the  exaGt  aite 
of  the  pathoI<^ical  proooBB.  Ib  it  in  the  muscle,  subcutaneous  tisBue,  neive, 
or  in  the  neighbouring  joint?  The  accurste  determination  of  tbis  point 
lasj  materiallj  modify  the  prognosis  io  a  given  časa 

Secondli/,  Tbe  ezistence  of  an^  groea  viaceral  diaease  ougbt  nezt  to  be 
determined  br  an  examination  in  tura  of  tbe  gastro-intestinal,  renal,  cardio- 
vascular,  and  nerrous  STBtemB.  In  wometi  special  attention  should  be 
directed  to  tbe  menatrual  functioo.  Wbeti  gross  visceral  diseose  is  detected, 
we  should  not  at  onoe  consider  that  Buoh  is  a  metelj  inoidental  complica- 
tion  of  the  rheumatism,  as  in  most  cases  it  is  probablf  closelj  identified 
with  it,  etiologicall;,  pathologicall/,  and  clinicallj. 

Thirdli/,  In  doubtful  cases  of  articular  rbeumatism  it  is  not  necessarj 
to  differentiate  precisely  tbe  variouB  type6  of  oBteo-artbTitis,  as  the 
relationship  betweeQ  that  disease  and  so-called  articular  rheumstiBm  is 
probab1y  a  close  one,  and  tbe  principles  of  treatment  are  essentiall;  the 
same. 

FouTthly,  With  regard  to  gout — what  bas  been  said  of  articular  rheu- 
matism hoIdB  good  also  with  regard  to  gout.  It  is  sometimea  soid  that  great 
čare  is  necessarj  to  differentiate  cases  of  joint  diseaae,  tbe  result  of  chronic 
gout,  from  cases  to  which,  on  clinical  and  patbolc^cal  grounds,  the  term  osteo- 
arthritis  appears  more  applicable,  as  the  dietetic  and  general  treatment  is  so 
diflerent  in  the  two  cases — the  fiist  calling  for  depletcoj,  the  latter  caUing 
for  more  stimulating  measures.  But  tbis  difference  in  treatment  is  onlj 
BOund  in  a  restricted  eense,  i.e.  with  reference  to  tbe  later  stage  of  tbe 
disease,  when  we  aie  treating  the  results  of  the  diBease.  In  the  earl^ 
stages  of  botb  diseases  tbe  principles  of  treatment  {vuU  article  "  Gonr," 
ToL  iT.)  are  the  same. 

EriOLOar. — The  etiolog7  of  chronic  rbeumatdsm  is  quite  unknown,  and 
we  do  not  posseas  evidence  sufficient  to  warrant  a  defioite  tbeor^  being  put 
forward  for  the  caaaation  of  this  disessa  We  have  already  pointed  out  the 
adnsabilit;  of  obtaining  Dew  focta  whicb  might  matenallj  advanoe  onr 
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knowledg8,  viz.  (a)  the  state  of  the  vaacular  sistem — eapeciallj  art«riee  and 
capill&rieB — ia  the  afTected  tisHues ;  (b)  the  mstological  sppeaisnces  of  tbe 
TariouB  free  mucouB  surfaces  m  the  bod^ — especiall^  the  gastro-iDteatinal 
tract  and  utero-vaginal  mucous  membrane ;  and  (c)  fuller  and  more  accurato 
information  on  the  naked  eye  and  microecopic  appearance  of  the  bone 
maTrow.  If  to  these  we  were  to  add  the  reeulte  of  an  investigation  into  the 
combiDEtion  of  variouB  groBB  and  minute  changea  in  the  renal,  cardio- 
raecular,  and  nervoua  8yateins  with  chronic  rheumatoid  and  rheamatic 
changee  in  the  same  subject,  I  believe  a  iiew  chapter  on  the  etiology  of  the 
disease  oould  be  written.  And  if  we  were  to  avail  ourselTes  more  of  the 
wealth  of  cUnical  material  obtainable  from  diseased  subjects  in  the  lower 
animal  kingdom  a  great  advance  in  our  knovledge  would  be  assured,  for 
the  Btudj  of  these  subjects  eao  be  conducted  witb  greater  ease,  and  i» 
productive  of  results  at  once  fuller  and  more  preciee  than  is  possible  in  the 
caae  of  the  human  eubject.  In  the  absence  of  this  □ecessar;'  information 
we  shall  only  refer  brieflj  to  some  of  the  viewB  in  vogue  regardiog  the 
relationship  of  these  difieases  to  eacb  other,  and  thereafter  merely  mention 
a  view  which  seems  to  preaent  at  &uy  rate  a  prima  /acie  čase  for  a  careful 
coasideration.     Three  critical  querieB  suggcBt  themselves : — 

Firatly,  Is  it  wiae  to  aecept  the  general  tendenc;  at  the  piesent  tirne  to 
regard  rheumatoid  arthritis  and  true  rheumatism  as  maladies  easentiall^ 
distinct  and  widely  differing  in  theu:  pathology  ? 

Seeondly,  In  our  zeal  for  classification  and  recognition  of  tjpee,  inay  there 
not  be  a  tendency  to  fail  to  recognise  certain  general  pathological  priaciplee 
underljing  ali  these  diseased  processes  ? 

Tkirdly,  Should  we  regard  "  muscular  rheumatism "  as  a  disease  sui 
generis,  not  cloBely  connected  etiologioall;  with  articular  and  other 
manifestationa  of  rheumatism  ? 

There  would  appear  to  be  many  facts  which  suggest  that  acute 
rheumatiem,  chronic  rheumatism,  and  rheumatoid  arthritis  are  in  reality 
clo8ely  relatod  to  each  other,  the  varied  clinical  and  pathological  pictures 
merely  representing  different  individual  reactions  to  the  same  cause  or 
group  of  causes.     The  grounda  for  this  belief  can  only  be  briefly  stated — 

(a)  In  practice  there  are  frequently  extreme  difiiculties  in  differentiating 
between  acute  rheumatism  and  acute  polyarticular  rheumatoid  arthritis.  In 
not  a  few  caaes  the  diagnosis  is  impOBsible. 

(h)  It  is  well  known  and  generally  recognised  that  a  typical  pathological 
picture  of  rheumatoid  arthritis  may  develop  as  a  Bequel  of  infection  of  the 
system  with  the  virus  of  gonorrhcea  and,  more  rarely,  of  other  pathogenic 
bacteria. 

(c)  A  frequent  investigation  of  ali  the  cascB  of  a  rheumatic  or  rheumatoid 
nature  in  the  hospital  vtarda  of  a  large  workhouse  haa  convinced  me  of  what 
niay  be  termed  their  hybrid  nature  in  a  very  large  proportion  of  the 
cases  Been. 

(d)  We  find  a  good  deal  of  evidence  in  favour  of  the  idea  of  some  unity 
in  the  cauaation  of  these  diseases  in  the  writingB  of  living  authorities 
on  these  special  departments.  Thus  it  is  admitted  "  that  there  are  cases  in 
which  deformity  results  from  acute  rheumatism  and  remains  permanent. 
Such  cases,  though  they  resemhle  rheumatic  fever  in  their  varied  manifesta- 

'onH,  are  in  the  character  of  the  changes  in  the  joint  more  akin  to  rheu- 
itoid  arthritis "  (Poynton,  see  p.  400).  In  his  article  on  rheumatoid 
hritis  in  children  (Si/stem  o/  Medicine,  AUbutt,  vol.  iii.  p.  106),  Stili 
«8  as  followB :  "  Chronic  fibrous  rheumatiam  seems  to  be  the  best 
le    for   a    third    diseaae   which    haa    probably   been    indi8criminately 
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included  under  the  term  rheumatoid  arthritia  in  children.  Its  etiology 
and  pathologj  are  probably  ideatical  with  those  of  acute  rheutuatism "  i 
ajid  in  the  article  on  Chronic  RheumatiBm  in  the  same  volume,  Garrod, 
after  refening  to  the  difficuUiee  of  nomenclature  and  classification, 
atates — 

"  We  maj  group  the  casea  to  wbich  the  name  of  cbrouic  rheumatism  ia 
more  or  leas  correctlj  applied  under  three  beada  as  followa — 

"  (i.)  Frequentl7  recurring  slight  articular  attacks,  in  rheumatio 
Bubjecte. 

"  (ii.)  Cases  of  chronic  aharticular  rheumatism,  a  condition  beat  Been  in 
children. 

"  (iii.)  Joint  leeions  which  peraist  after  au  attack  or  succesedon  of  attacks 
of  acute  01  subacute  rheumatiam,  and  in  some  cases  lead  to  permanent 
dami^  of  the  structurea  assailed." 

These  ezpreeaious  of  opinion  taken  collectively  seem  to  harmooise  with 
the  teachings  of  clinical  experience  as  to  the  etiolc^ical  relationship  betweea 
the  difTerent  mauifestations  of  rheumatic  and  rbeumatoid  disease  in  man, 
and  they  certainly  lend  colour  to  the  suggestion  that  ali  these  diseases  maj 
be  due  to  the  same  cause  or  group  of  causes. 

The  known  facts  of  bacteriologj  prove  that  acute  rheumatism  is  of 
bacterial  origin,  but  do  not  admit  a  final  statement  being  made  as  to  the 
single  nature  of  the  micro-organism.  A  good  deal  can  be  said  in  favour 
of  Singer'B  vievv  (p.  383)  as  to  rheumatic  fever  being  an  attenuated  pyEemia, 
and  it  is  possible  that  the  various  subacute  and  chronic  manifestations  are 
Busoeptible  of  a  similar  explanatioa  Certain  knovu  facts  lend  some  support 
to  this  opinion.  Thus  we  find  that  AlexiB  Thomson,  in  the  article  on  Dis- 
eases OF  BoNES  in  vol.  i,  p.  539,  write8  as  folIowB : — 

"  The  marTow,  ebpecially  in  the  interior  of  long  bones  during  the  period 
of  active  growth,  is  known  to  be  one  of  the  most  favourable  of  soils  for  the 
lodgnient  of  bacteria.  The  latter  may  persist  in  a  condition  of  potential 
vitalitj'  for  iodefinite  perioda  long  after  they  have  disappeared  from  the 
circulatory  blood  from  whicb  they  were  derived.  The  determinatioD  of 
disease  in  the  bone  resulting  from  bacterial  lodgment  in  the  marrow  will 
depend,  both  as  to  tirne  of  onaet,  8everity,  and  extent,  on  the  initial 
virulence  and  number  of  the  organisms,  and  upon  the  resistance  of  the 
tissues  of  the  individual  concerned,  and  upon  the  aseistance  of  certain 
ezternal  conditions,  e.g.  traunia,  strain,  expo8ure,  and  cold,  which  will  act 
also  as  localising  factors  in  determining  the  seat  and  gravity  of  the  disease." 
The  same  authority  aiso  refers  to  an  attenuated  form  of  Btapbylococcus 
osteo-mjelitis,  or  growth  fever  (voL  i.  p.  554),  regarded  by  some  as  the 
ezpknation  of  "  growing  pains  "  in  children  and  adoleBC«nts,  and  pointB 
out  that  deSnite  ohanges  have  been  found  in  the  marrow  in  this 
disease. 

The  varying  sites  of  incidence  in  the  muscles,  joints,  heart,  etc. — the 
different  d^ces  of  severity  of  the  local  manifestations — the  presence  or 
absence  of  feorile,  and  other  general  constitutional  phenomena, — are  probably 
ali  susceptible  of  explanation  if  we  keep  clearly  in  view  the  fact  that  no 
two  people  react  alike  to  the  same  toxic  agent.  A  8tudy  of  the  individual 
factor  in  disease  is  of  poramount  importance.  And  we  must  further  keep 
in  mind  that  the  age  of  the  patient  probably  influences  that  teaction 
malehally,  the  tisaues  in  childbood  and  early  life  reacting  more  strongly  than 
at  a  later  period.  There  is  one  point  in  the  bacteriologlcal  aspeot  of  the 
queBtion  that  calls  for  reference.  Investigations  on  the  bacteriology  of 
chronic  rheumatoid  arthritis  have  given  uniform  results  only,  in  so  far  that 
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great  difficult^  has  been  ezperieaced  in  reproducing  the  diaease  in  lower 


In  thia  connection  we  must  bear  in  mind  the  chronicitrf  of  the  diaeaae, 
and  the  possibilit^  of  attenuation  of  the  bacteria  at  the  dieeased  focL  The 
vriter  hae  lately  examined  the  tissuea  of  a  horse  seventeati  jean  old,  wbiob 
had  led  a  fairly  active  life  for  twelve  year8,  during  which  time  there  had 
existed  a  small  sinuB  in  the  groin,  the  result  of  sepeia  at  castration.  Poet- 
mortem  ezamination  8howed  widespread  groas  and  microscopic  lesiouB — 
the  lesions  in  tbe  kidnej  being  verj  characteristic  of  a  chronic  pj^rnia ; 
but  inoculation  experiment8  carried  out  h;  an  ezpert  have  not  been 
successful  in  inducing  any  pathological  leeiona  in  lower  animala,  a  fact 
whiGh  may  be  due  to  attenuation  of  the  bacteria.  This  point  is 
mentioned  aa  worthy  of  conaideration  in  connection  with  ezperimeotal 
leeeaFcb  on  chronic  diseaBes  in  man. 

With  regard  to  tbe  general  cauaee  of  chronic  rheumatiBm  we  need  onlj 
refer  to  Bueh  conditione  as  expo6ure  and  cold,  damp,  the  influence  of  a 
soil  with  a  low-level  water,  and  exposure  to  otber  infections,  e.g.  influenza. 
Ali  of  these  are  of  s  nature  favouring  bacterial  invasion 

Tbeatmknt. — Ptophylactic. — Aa  the  poison  of  rheumatism  in  its  varions 
eubacute  and  chronic  forma  ia  one  wbich  speoiall^  aelects  the  muscles  and 
tbe  Boft  and  bonj'  tisanea  entering  into  joint  formations,  the  leadiug  indioa- 
tion  is  to  keep  the  tone  of  these  structuree,  and  especiallf  the  muedea,  in  as 
good  a  condition  aa  poasible.  This  Bounds  a  truiam,  but  aa  such  it  merita 
more  attention  tban  it  generallv  receives.  More  attention  to  sjBtematio 
phjsical  education  of  jouth  ia  tbe  haeis  of  a  rational  prophjrlactic  treat- 
ment.  The  value  of  this  Uoe  of  treatment  is  one  which  ia  readilj 
demonstrable.  There  are  manj  people  wbo  coneider  themselves  in  good 
bealth  although  they  sufTer  from  rheumatic  pains  and  acbea  to  a  consider- 
able  eztent.  If  these  peraons  take  a  ajstematic  courae  of  exerctses  adapted 
to  accelerate  the  circulation,  and  otherwise  improve  the  tone  of  the  rnuacles 
and  nerves  involred,  in  a  veiy  short  time  they  will  experience  verj  marked 
relief  from  these  manipulations — the  permanence  of  the  henefit  being 
directly  proportionate  to  the  duration  of  the  treatment. 

This  principle  of  proph7laxi8  ia  well  illustrated  in  man7  Continental 
health  resorts  where  the  Knglish  and  other  visitors  take  a  course  of  treat- 
ment in  one  of  the  Zander  institutea.  Thia  excellent  plan  could  sometimee 
be  followed  by  better  results  if  the  course  were  taken  in  a  leaa  haphazard 
faahion  than  ia  often  done. 

Curative. — For  the  curative  treatment  it  is  more  advisable  to  lay  atress 
on  the  principlea  whiGb  must  gtiide  ub  rather  than  to  tbe  means  by  which 
they  are  to  be  given  effect  to.  If  there  is  any  breach  of  Burface,  e.g.  cyBtitiB, 
endometritis,  and  tbe  like,  special  attention  muBt  be  directed  to  tbat,  as  alao 
to  the  Btate  of  the  gastro-inteatinal  tract,  and  we  must  bear  in  mind  that  a 
considerable  amount  of  diseaBe  may  be  preaent  in  the  mucous  membranes 
vithout  reveaUDg  iteelf  by  any  definite  clinical  aymptomB. 

(a)  Attention  to  the  ExcTetoTy  Organi. — The  intestinal  function  shoald 
be  promoted  by  the  adniiniatration  of  a  laxative  diet  and  judicioua  uae  of 
aperients.  If  tbe  howels  move  naturally  every  day  ali  that  is  adviaahle  is 
the  adminiatration  of  a  small  blue  pili,  followed  bj  a  morning  saline  onoe 
in  ten  daja  or  so.  If  further  treatment  ia  indicated,  as  ia  ueual]y  the  oaae, 
tben  the  selection  of  a  soitable  aperient  is  tbe  nezt  point  to  be  attended  to. 
Tbe  beat  is  perbaps  the  judicious  combination  of  vegetable  aperients,  t.g. 
aloin,  euonymiii,  with  occaeional  aaUne.  But  in  connection  witb  theM 
oints  we  abould  remember  that  tbe  constipation  is  more  likelj  to  be  ia- 
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djiectly  improved  t^  tbe  ph^aical  treatment  kter  referred  ta  The  aperients 
are  merely  adjtivaots.  In  manj  cases  tbere  is  matked  foetor  of  stoola,  a 
fact  of  conaidorable  gignificance,  calling  foi  appropriate  dietetio  aed 
medicinal  treatment. 

Senal  Funetion. — The  reual  function  ia  to  he  favoured  b;  the  patient 
drinking  more  fluid  than  is  hiii  wont.  The  best  fliiids  are  water  and 
alkaline  drinks.  Theae  are  preferablj  taken  on  an  empty  etomacb, 
the  amount  vai^ing  &om  about  one  pint  more  tban  biB  ueuaL  We  some- 
times  find  that  tbe  patient  never  drinka  an^tbing  except  at  meal  bours, 
wben  the  fluid  taken  ia  theiapeuticallj  not  so  beneficial  as  thoae  juet  men- 
tioned. 

Tke  akin  function  ia  beat  promoted  hj  hjdrotherapeutic  meaBurea, 
which  must  in  ever;  čase  be  adapted  to  the  atrength  of  the  patient. 
Above  ali,  exceea  in  this  direotion  is  to  be  avoided  (see  "  Balneologt," 
ToL  i)  For  convenient  use  at  home,  one  of  the  numeroua  bath  cabinets 
Dow  in  Togue  can  be  recommended ;  theae  reqaire  judgment  and  caie  in 
tbeir  iise. 

B7  the  foregoing  we  may  hope  gradually  to  eliminate  some,  at  leaat,  of 
the  toxic  ingredients  in  the  s^atem  in  these  caaes,  and  we  now  paes  to 
consider  tbe  means  to  be  adopted  in  order  to  prevent  further  ingestion 
of  substances  likelj  to  be  injurious  to  tbe  organism. 

Physical  ITierapeutics.  —  Having  discovered  bo  far  as  possible  what 
jointd,  mnscles,  teudons,  or  nervea  are  apeciallj^  implicated,  due  attention 
must  be  paid  to  the  aflected  parts.  The  different  forms  of  manipulation 
and  of  action  and  passive  esercises  will  be  full^  described  in  tbe  aeotion  oa 
"  Thekafeutjcs  "  in  a  later  volume.  It  must  auffice  here  to  indicate  tbab 
this  lise  of  treatment  is  the  one  beat  adapted  to  eSect  tbe  best  result. 
One  precaution  is  apeciallj  important.  The  practitioner  muet  be  full; 
satlaSed  that  the  assistant  whom  be  emplo^s  for  this  purpose  bas  had 
a  really  expert  training  in  his  profeasion,  and  not  merely  a  few  months' 
fragmentar;  education.  Aasistants  of  the  latter  tjpe  often  do  more 
harm  than  good,  and  their  extenBive  emplojment  ia  one  of  the  reasons 
why  treatment  by  manipulation,  masse^,  etc,  bas  not  its  due  plaoe  in 
therapeudca. 

jkei. — If  tbe  bowel8  are  thoioughl7  attended  to,  man/  caaea  require  uo 
dietetic  treatment,  provided  the  diet  taken  is  an  ordinarj  one.  In  manj 
cases  the  patient  ia  aware  that  ceitain  articles  of  diet  afiect  the  rbeumatism 
unfavourabl/,  and  tbe  use  of  auch  foods  or  drinks  ahould  be  avoided  or 
restricted.  Mature  is  tbe  best  guide  in  these  matteie.  Some  rheumatic 
subjeota  keep  themselvea  comparatively  free  by  a  vegetarian  diet.  Our 
preaent  kaowledge  of  tbe  etiology  of  rheumatic  afTections  does  not  allow  of 
any  hard  and  fast  rules  Te  diet.  The  following  are  auggested  by  clinical 
esperience : — 

(i.)  The  diet  should  be  a  simple  one,  taken  at  regular  intervats  and  eaten 
Blowly.  When  the  digeation  is  good  and  the  appetite  strong,  a  large  amount 
of  food  may  be  taken,  provided  it  be  of  a  simple  nature. 

(ii)  The  articles  of  food  and  drink  vhich  patients  consider  detrimental 
to  themaelves  ahould  be  withbeld  or  given  is  Bparing  amount.  Their 
natnre  may  give  a  clue  to  the  direotion  of  faulty  metaboliam  and  assimi- 
lation.  In  thia  connection  it  ia  veli  to  note  the  periodioal  nature  of 
the  eymptoms,  e.g.  the  .recurreuce  of  rheamatic  Bymptonis  at  the  fruit 


(iil)  More  fluid  should  be  drunk.     Most  rheumatic  suhjects  drink  too 
little  wateT.     The  vritei  latflly  aaw  a  atout  lady  much  afiected  with  chionic 
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rheumatism.  Investigation  elicited  the  fact  that  Bhe  never  drsok  ajiytlimg 
except  a  liltle  tea  twice  or  thrice  daily,  and  a  liltle  whisl<7  aad  water 
at  night  The  total  urine  wa8  ooUected  for  three  suoceBsive  days,  aad 
wae  as  follows : — 8,  14,  and  10  oz.,  of  a  Don-albummoua  urine  of  average 
Bp.  gr,  1015.  The  patient  avowed  that  this  waa  ber  usual  babit,  and  it  ia 
probable  that  many  rheumatic  subjects  suffer  from  this  anuria  in  varjing 
degrees. 

(iv.)  If  the  patient  can  fumish  no  indications  aa  to  diet,  the  best  pl&n 
will  be — (a)  BimpUfy  the  food  by  cutting  o£f  some  of  the  unnec«88aty 
ingredients  in  the  daily  diet ;  and  if  that  is  insufficient,  (&)  restrict  the 
carbohydrate3,  e.g.  Bweeta  of  ali  kinde,  potatoes,  and  other  underground 
roots,  and  ali  puddings  of  a  "  stodgj  "  nature.  A  fflw  casea  may  do  better 
on  a  more  atrictly  nitri^nous  diet. 

Medicinal  Treatment. — Medicines  are  useful,  but  should  occupy  a  Bob- 
ordinate  plače.  A  blue  pili  occasionally,  with  free  ose  of  alkoliDe  and 
mineral  waters,  ia  a  valuable  line  of  treatment,  which  probably  acta  mainly 
by  improving  the  conditiona  of  the  gastro-lntestinal,  hepatic,  and  renat 
functions.  The  old-time  remedies  of  sulphur — intemallj  and  extemallj 
— and  guaiacum  are  also  very  servioeable.  Salol,  Balicylate  of  soda,  and 
the  like  remedies  are  of  aervice  in  some  ca-iea,  and  a  judicious  combination 
of  these  with  other  remedies,  poBsessing  some  inteetinal  disinfeclant 
action,  are  materialty  useful  in  some  cases.  The  aame  can  be  said  of  the 
internal  admioistration  of  iodJde  of  potassium,  and  the  internal  and 
eztemal  use  of  varioua  fir  oils  (see  also  "  Balneologt,"  voL  L,  and  "  Godt," 
voL  i  v.) 


RhInItIS.     SeeNosE. 

Rhinorrhoea.    SeeNosK. 

Ribs.     See  Chest,  Injories  op;  and  Fractcres. 
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MOBBtD  ANATOMT    . 
FffiTAL  RlCEETS 

Late  Rickets 
DiAONoaia 

PE0GN03I8 

Tkeatment 


Dbfinition. — Ricketa  is  a  chronic  diseaae  of  early  life,  in  whioh  the  chief 
anatomical  changes  consist  in  enlargement  of  the  epiphjses  and  deformities 
of  the  bones,  while  the  ligaments,  muscles,  and  many  of  the  intemal  organa 
are  also  apt  to  be  affected. 

Etiologt  and  Pathology. — KicketB  in  ita  moBt  typical  form  occurs 
betweeD  the  t^es  of  eix  months  and  two  years ;  bat  the  early  8ympton)8 
are  often  noted  during  the  tatter  montbs  of  the  first  half-year ;  while  the 
resultfl  of  ricketa— in  the  ahape  of  stunted  and  deformed  limbe— are  aeen 
long  after  the  age  of  two  year9  has  been  paBsed,     A  peculiar  form   of 


,yCoogle 


EICKETS  449 

rickets  is  sometimee  seen  in  older  children  and  joung  adults  (late 
ricketa). 

Rickets  is  ao  exceedingly  conunoo  disease  in  the  large  cities  of  the 
United  Eingdom,  aa  well  as  in  the  industrial  eanties  of  Europe  and  Noith 
America;  it  is  comparativelj  rare  among  the  natives  of  semi-tropical 
countries  such  as  India,  China,  and  Japan.  It  ia  much  lesa  common  in 
country  districta  than  in  citiea,  as  for  instance  in  a  Westmore1aud  vIUe^, 
where  the  inhabitants  aie  a  sturdj  race  of  fanneis  and  foIlow  outdoor 
piirsuits,  than  in  a  I^ncashire  village  or  citj,  where  the  inhabitants  are 
nuners  or  factoij  operativce.  It  is  conimon  among  a  population  giveu  to 
early  and  improvident  mairia^,  and  where  in  conseguence  OTer-crowding 
and  povertj  ezist,  whilQ  the  infauts  are  arti&ciallj  fed  on  acconnt  of  the 
mothers  going  to  work  in  the  mills.  It  is  rare  among  a  population  where 
the  parenta  are  thrift;  and  Bturdy,  and  suckle  their  infanta  for  the  greater 
part  of  the  first  year. 

The  chief  prediaposing  oauaea  of  rickets  are  (1)  congenital  weakness,  (2) 
unhealthj  life  conditions,  and  (3)  impioper  feeding  and  djspepsia.  lUdceta 
is  not  a  hereditai7  diaease  in  the  aense  that  ricketj  parenta  tranemit  the 
dieeaae  to  their  ofEspring,  but  there  can  be  no  doubt  that  infants  of  weakly 
parents  more  often  suffer  from  ricketa  than  the  infants  of  rohust  parents. 
Unhealthj  life  conditiona  undoubtedlj  predispose  to  ricketa  Amoi^  theee 
conditions  muat  be  mentioned  tbe  influence  of  a  cold  and  damp  climate  in 
producing  bronchial  and  intestinal  catarrha,  tbe  continuous  breathing  of 
vitiated  air  in  crowded  dwellings,  the  n^lect  of  cleanliness  so  common 
among  tbe  poor.  Life  in  the  cn)wded  dweUings  of  the  poor  prediaposes  to 
indigestion,  while  freeh  air  and  aunlight  are  powerful  factors  in  promoting 
digestion  and  tissue-building. 

There  can  be  little  doubt  that  bad  feeding  and  cbroniedTBpepsia  are  the 
most  efficient  predispoeing  causes  of  rickets.  Vigoroua  infants  nursed  at 
the  breasts  of  healtb;  motiiers  rarely  auffer  frotn  rickets  while  being  suckled, 
even  though  expoeed  to  the  life  conditions  incident  to  a  crowded  court  It 
is  tbe  artificiauj  fed  infant  that  suffeis,  wbetber  fed  on  condensed  milk, 
starch;  fooda,  or  freah  milk.  We  £nd  for  the  moet  part  that  children  who 
have  well-marked  ricket;  defbnnities  have  anffered  much  firom  indigeation, 
have  been  dlfficult  to  feed,  tbougb  man;  changes  of  food  have  been  tried, 
while  in  some  there  is  a  histor^  of  long-continued  bronchial  catarrh.  On 
the  otherhand,it  must  be  odmitted  that  in  aome  mild  cases  there  has  been 
no  obviouB  indigestion,  the  aurroundings  have  been  ali  that  could  he  desired, 
and  the  feeding  carried  out  witb  čare.  It  must  aiso  be  said  that  bad 
feeding  and  continuous  indigestion  do  not  always  produce  ricketa ;  there  may 
be  ill  health  and  waating  in  an  infant  vithout  any  of  the  characteristic 
signa  of  rickets.  Thia  ia  also  true  of  ezperimenta  on  animals, — bad  feeding 
and  insanitar;  conditions  will  produce  ill  health  in  puppies  and  other 
joung  animals,  but  very  rarely  ricketa  (Spillman). 

If,  aa  stated,  it  is  eztremei^  probable  that  chronic  indigestion  plafs  an 
important  part  in  predispoeing  to  rickets,  yet  we  are  in  much  ignorance 
conceming  the  immediate  or  ezciting  canse.  Some  vritera  (Heitzman,  Monti) 
have  laid  great  strese  on  the  Isctic  acid  fermentation  which  takee  plače 
in  chronic  djspepsia ;  they  aver  that  in  conBequence  of  a  deficiency  of  HCl 
in  the  gastric  juice  there  is  an  imperfect  solution  of  lime  salts  and  also  an 
ezcessive  formation  of  loctic  acid,  large  quantities  are  abaorbed  into  the 
blood,  and  this  lactic  acid  poisoning  is  tbe  efficient  and  immediate  caose  of 
rickets.  It  has  also  been  suggested  that  rickets  is  due  to  an  imperfect 
oxidation  of  the  blood  in  the  lungs,  in  conse^nence  of  the  bronchial  catarrh 
voi.  X  29 
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BO  often  present,  and  coUapae  of  luDgs  in  coDDection  with  tbe  misshapen 
chest.  It  is  quite  eafe,  hDwe7er,  to  B&y  that  neither  of  these  hypotheaeB  go 
veiy  far  in  explaining  the  causation  of  rickets. 

The  trend  of  modem  opinion  ia  rather  in  the  diiectiou  of  seeing  in 
ricketa  the  reaulbs  of  the  absorption  of  tojinee  &om  the  alimentary  canal, 
which  are  formed  during  a  period  of  chronic  iadigeation.  The  Bweatiiig. 
the  muacular  paresis,  the  Iaryngismus  and  conviilsions,  suggest  the  preeenoe 
of  toxinea  in  the  blcK>l,  wbicli  hare  been  formed  in  the  alimentarj  caoal 
from  the  maldigestion  of  the  proteids,  fata,  or  starches  in  the  food.  It  is 
very  poesible  that  several  allied  tozines  ma^  be  formed  whioh  give  rise  to 
speoial  sjmptoms.  Thus  in  some  cases  the  hone  changes  are  moet  in 
evidence,  in  others  the  muscukr  STStem  cMed^  Haffers.  In  other  oasea 
oonvulsions,  tetany,  and  larjngismua  are  preseat,  while  in  others  the^  are 
absent  from  first  to  last.  Thus  it  would  aeem  likely  that  rickets  is  the 
result  of  a  peculiar  form  of  chronic  dy8pepeia,  in  which  certaiu  toiines  are 
formed  from  bacterial  action,  and  it  is  the  pasaage  of  theee  toxines  into  the 
blood  from  the  alimentar7  canal  that  gives  rise  to  the  pathol<^cal  changes 
which  take  plače  in  tbis  disease. 

Glini CAL  Fkatdrks  and  Codese. — The  early  sjmptoms  of  rickets  do  not 
a1wayB  include  well'niarked  defonnities  or  any  eridencfi  of  softening  of  the 
bonee.  Before  these  changee  occur  there  is  a  period  during  which  the 
Bpnptoms  are  rather  those  of  subacute  or  chronic  indigestion,  with  great 
irhtabilitj  and  uight  Bweata.  These  earij  djspeptic  sjmptoms  include 
flatulence,  constipation,  foul-Bmelling  stoolB,  restleaeness  and  wakefuInfleB  at 
night,  sweating  followed  \>j  plentiful  cropa  of  miliaria,  ver^  possibi;  there 
niay  be  convulBiona  Such  ajmptoma  maj  ba  noted  as  early  as  the  fourth 
or  tifth  month,  but  of tener,  perhaps,  not  tm  a  few  months  later.  The  infant 
iB  usiially  a  notorioualy  bad  sleeper,  it  keeps  its  mother  or  nurae  awalce  for 
hours  together  because  it  cannot  rest,  and  wbeD  it  does  dose  its  aleep  is 
broken,  and  beads  of  perspiration  appear  on  its  forehead  and  scalp,  whtle  iu 
skin  and  night  clothes  become  damp  and  clammy.  The  miliaria  with 
vhich  the  body  becomeB  covered  is  probably  attributed  by  its  nurse  to 
"  teething."  It  is  very  apt  to  continually  rub  the  back  of  ite  head  against 
the  pillov,  witb  the  result  that  the  hair  is  wom  off  at  tbia  spot. 

The  marked  restlesaness  whicb  iB  often  such  a  marked  feature  in  early 
rickets  is  no  doubt  due  to  the  flatulence  and  diateuBion  so  often  present, 
but  Tery  probabIy  also  the  bones  niay  ache  or  be  more  or  less  tender.  When 
the  bonee  are  aoutely  tender  an  associated  Bcurvy  is  almost  certainly 
present. 

If  these  symptoni8  peraiat  for  many  veeks  or  months  some  evidence  of 
rickety  changes  in  the  bones  and  muscular  paresis  is  suro  to  be  preaent. 
Perhapa  the  occipital  and  parietal  bones  will  be  abnormally  thin,  and 
readily  yield  to  the  preBsure  of  the  finger  (cranio-tabes),  and  the  former 
inay  become  more  or  leas  flattened  from  preasure  of  the  head  on  the  pillov 
vhen  lying  on  the  back.  Or  the  eminencea  of  th«  frontal  and  parietal 
bones  begin  to  appear  unduly  prominent,  glving  the  infanfs  head  a  heavy, 
squsre  look.  An  examinatioa  of  the  chest  may  Bhow  that  the  cbeet  wtJI 
is  being  sucked  in  on  each  aide  of  the  Btemum  during  inspiration  in  conse- 
quence  of  a  want  of  rigidity  of  the  ribs  and  their  cartilages ;  the  swellingB 
at  the  junction  of  the  riba  and  cartilages  may  be  es^gerated.  Ali  these 
BiguB  may  be  noted  before  sis  months  of  age,but  theyare,  perhaps,  more 
ueuaUy  noted  Bomewhat  later. 

The  infant  may  in  tbis  early  stage  be  subject  to  convulaionB  withoat 
any  very  obvioua  cauBe,  and  also  laryDgi8mus  and  tetaay  may  occur,  bat  tba 


,yCoogle 


RICKETS  451 

two  latter  sie  more  comman  during  the  second  jear.  In  spite  of  ita  evident 
ill  healtb  the  infant  probabij  doea  not  w&Btfl  to  anj  extent,  and  maj  be 
verj  well  nourubed  as  far  aa  fat  is  concerned.  Some  icfanto  ab  ttuH  period 
BuBar  much  from  broochial  catarrh,  and  they  very  ea«Uy  "  catch  cold."  The 
muscular  sjBtem  is  almcat  certain  to  be  weak,  and  the  iofant  is  late  in 
learning  to  hold  up  its  head  or  in  attempting  to  sit  up.  The  urine  haa 
often  a  peculiar  Htrong  smeli  likened  by  some  to  trimetbylamina 

The  courae  of  the  disease  if  not  cheoked  by  treatment  is  eseeatiallj 
cbronic.  Aa  tlme  goes  on  no  teeth  make  their  appeaiance  at  tbe  usual  tirne, 
the  head  becomes  more  markedlj  8quare,  the  obest  more  deformed,  tbe 
epiphfses  at  tbe  wrists  aud  ankles  enlarge,  the  infant  cannot  ait  ap,  and 
perbaps  cannot  hold  up  ita  head.  At  tbe  end  of  the  hret  jear,if  the  caae  is 
severe,  tbe  child  presents  8  t^pical  picture.  Tbe  head  is  large  and  8quare, 
and  out  of  proportion  as  compared  witb  tbe  stunted  limbs,  tbe  chest  is 
narrow  and  deformed,  the  abdomen  is  lai^  and  round  from  the  presonce  of 
gas  in  the  stomaob  and  intestines,  and  in  eome  cases  an  enlai^ed  liver  and 
spleen  can  be  felt.  The  ricket;  rosarj  can  be  seen  or  felt,  and  tbe 
epiphTsee  at  the  wri8t  and  ankle  are  verj  prominent.  Tbe  child  cannot  sit 
up  witbout  belp.aud  is  quit6  belplees  as  regaids  crawling  or  staoding  alone; 
its  Ugaments  are  weak,  and  its  muscles  very  poorly  developed.  It  is 
perbaps  ansemic,  in  aome  cases  markedly  aa 

During  the  second  jear  the  most  characteiistic  feature  consists  in  tbe 
curvatures  of  tbe  long  bones.  The  child  ušes  its  limbs  more  or  less  at  this 
period,  and  tbere  is  therefore  a  greater  danger  of  their  bending  tban  earlier. 
When  the  child  sits  up  in  bed  or  oa  the  noot  it  rests  a  certain  amount  of 
weight  on  ite  arms,  sad  a  curvature  witb  tbe  coQvexity  outwards  perbaps 
takee  plače  in  tbe  bones  of  the  arm  and  forearm,  But  tbe  lower  enda  of 
the  tibia  and  fibula  are  more  likelj  to  bend  than  tbe  arms,  wben  the  child 
aits  on  the  floor  with  its  legs  crosaed  or  doubled  under  it ;  tbe  bones  perhape 
bend  with  a  sharp  curve  inwardB  in  their  lower  third.  If  the  child  sits  up, 
eitber  by  itself  or  ia  propped  up,  tbe  spinal  column  is  very  likelj  to  give 
way,  the  whole  leagtb  of  the  spine  howing  backward  (kyphoBis).  Tbe 
digeatioa  is  probably  very  poor,  it  cannot  digest  well,  especially  the  curd  of 
m^,  and  its  stools  are  paety  and  foul  smeUmg.  At  this  tirne  laryngismuB 
is  commou,  and  so  also  is  a  persistent  broDcbial  catarrh,  which  retums  again 
and  again. 

The  child  may  remain  more  or  less  in  tbia  state  during  tbe  whole  of  the 
second  year.  The  teeth  appear  8lowly ;  it  is  very  b1ow  in  making  progress  in 
cravling  or  in  attempting  to  stand  slone.  The  limbs  lemain  more  or  less 
stunted,  tbe  muaolea  soft  and  flabbv,  the  joints  loose  firom  laxity  of  the 
Ugaments.  Tbe  child  is  probablr  late  in  learning  to  understand  or  talk, 
and  is  backward  in  mental  deTelopment.  It  may  perbaps  leani  to  stand 
alone  during  the  tbird  year,  or  tbere  may  be  stUl  further  delay.  It  is 
after  that  it  bas  learned  to  get  about  on  its  legs  tbat  the  kneea  give  way 
and  knock-knees  appear.  Some  children  remain  for  years  making  but  little 
advance  and  being  practically  bedridden.  Others  are  ahle  to  get  about 
with  a  waddling  gait  in  conaequence  of  knock-knees  and  perbaps  coxa 
vara ;  tbey  are  stunted  in  body  and  backward  in  intelligenca 

It  is  bardly  necesBary  to  say  tbat  the  above  description  appliea  onlj  to 
a  severe  čase,  and  the  combinaUon  of  aigna  and  sjmptoms  may  differ.  It 
may  happen  the  rickets  may  be  faitlj  severe,  and  yet  tbe  bead  is  of  a 
uormal  shape,  wlule  tbe  deformity  of  tbe  cbest  is  coneiderable.  Or  the 
epiphjaes  of  the  wrists  may  be  normai,  tbe  cbest  fairlj  well  formed,  but 
tbe  muscles  nre  flabby  and  tbe  joints  loose,  so  tbat  at  two  year8  old  the 
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child  is  not  waUdng,  and  verj  likely  Dot  talHi^.  In  some  others  laijugio. 
muB  maj  be  verj  BOvere,  and  bnt  slight  ourvatuiee  or  deformities  of  tbe 
bones  preeent. 

Iq  otber  cases,  agatn,  tbe  infant  ia  abnormallj  pale  and  fat,  tbe  musclea 
are  flabby  and  weak,  and  tbere  aie  no  marked  departures  from  normal  as  far 
ae  tbe  bones  are  concemed. 

Having  aketohed  tbe  couree  of  tbe  disease,  a  more  detailed  desciip- 
tion  of  some  of  tbe  more  importaut  signs  and  sjmptoms  may  now  be 
given. 

Mead — Cranio-tahes — Natiform  Skull. — It  is  not  uncommon  to  find  in 
esamining  tbe  beads  of  iufants,  eapeciallf  those  wbo  are  wa8ting  or  not  doing 
well,  thst  in  places,  or  ali  over  generaUy,  tbe  occipital  and  parietal  bones  are 
abnormallj  thin,  and  can  be  pressed  or  bent  in  by  pressiire  of  tbe  fingets. 
In  examining  an  infant'B  bead  in  this  way  it  ia  well  to  avoid  tbe  auturee 
and  postehor  fontanelle,  as  tbe  most  cbaracteristio  patches  of  atropby  are 
usuallj  nearer  tbe  centres  of  tbe  bonea  Tbe  wbole  of  tbese  bonee  may  be 
abnormallj  tbin  from  defective  calcification,  or  there  may  be  small  patcbes 
Boattered  about  wbich  consist  simpij  of  membrane.  Cranio-tabea  vas 
desoribed  as  beiug  a  sign  peculiar  to  rickets  hj  EIsasBer  manj  jeara  ago. 
Since  bis  tirne  it  bas  been  attributed  to  sjphilis  bj  Pantit  and  otbeis. 
Tbere  is  no  doubt  tbat  it  occurs  in  rickets,  but  it  is  not  patbognomonic,  as 
it  occurs  not  uncommonlj  in  oases  of  malnutrition  wbich  are  not  ricketj. 
It  is  doubtful  if  its  connectioo  witb  sjphiliB  is  anjtbing  more  tban  a  casual 
CDonection,  tbough  tbis  is  not  tbe  universal  opinion.  It  bas  alread;  been 
ooted  tbat  at  times  the  oasifioation  of  tbe  occipital  bone  is  so  defective,  tbat 
it  becomes  flattened  in  bj  tbe  pressure  exerted  hj  the  weight  of  tbe  bead 
restin'^  on  the  pillow.  Elsasser  took  an  ezaggerated  Tiew  of  the  iinportance 
of  cranio-tabes,  and  attributed  some  of  the  nervous  simptoma  occurring  in 
rickets,  as  kiTngismuB,  to  tbe  thinning  of  the  bone,  but  tbis  is  very  doubt- 
ful 'ffhile  cranio-tabes  ia  not  patbognomonic,  in  ali  cases  of  marked 
thinning  of  the  occipital  or  parietal  bones  rickets  should  be  suspected. 
More  certainlj  cbanicteristic  of  rickets  is  the  aquare  head  and  the  natiform 
skull  The  fonner  is  much  tbe  more  common,  and  maj  often  be  noted. 
before  the  infant  is  six  montbs  old.  It  is  tbe  lesult  of  an  ezcesaive  forma- 
tion  of  8pongy  bone  at  the  centres  of  osBifioatioD  of  the  frontal  and  parietal 
bones.  The  reeult  is  a  flattenlng  of  tbe  auperior  surface,  a  certain  Bqaaie- 
nese  in  appearance  as  well  as  an  iucrease  in  tbe  circumfereuce  of  the  bead. 
Tbe  edges  of  the  bones  bordering  on  the  fontanelles  can  be  felt  to  be 
tbickeued,  thougb  perhapa  abnonnalIy  aoft,  and  tbe  fontanelles  are  widelj 
open  for  the  age  of  the  infant.  The  natiform  skull  is  often  present  in 
severe  rickets,  and  indeed  oolj  appears  in  severe  cases.  Tbere  are  two 
broad  grooveB  on  tbe  top  of  the  head  corresponding  witb  the  longitudiaal 
and  transverae  Butures,  and  tberefore  at  right  angles  to  one  another,  giving 
tbe  upper  surface  of  tbe  skull  a  sort  of  "  cross  bun  "  appearance,  wbile  the  four 
quarter8  of  tbe  upper  surface  are  isised  as  bosses  (Parrofs  boeses).  Tbe 
edges  of  the  bones  forming  the  grooves  are  moetlj  membranous,  and  often 
cranio-tabes  is  present  Manj  believe  the  natiform  skull  is  a  aign  of 
Bjpbilis  (Carpenter). 

Dentition  is  mostlj  delajed,  and  tbe  appearance  of  the  teetb  througb 
tbe  gums  maj  be  out  of  their  usual  order.  In  some  cases  the  two  lower 
central  incisors  maj  appear  at  the  normal  tirne,  then  rickets  maj  Bupervene, 
and  tbere  is  a  long  dekj  before  otbeni  Bhow  themselves.  In  some  oaaee  of 
rickets  tbe  milk  teetb  qnicklj  become  csrious,  but  tbis  is  not  constant. 
Tbe  fontanelles  are  b1ow  in  cloaing,  and  the  edges  of  the  bonee  whiob  form 
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their  borders  are  apt  to  be  thickened  and  softened  £coiu  defident  calcifica- 
tioD.  The  fontanelles  ma.y  be  foimd  widel7  open  at  tiwo  ^eara  old,  or  indeed 
at  times  as  late  as  four  jeais  old ;  wheDeTer  there  appeais  a  delaj  in  these 
openinga  cloeing  up,  ricketa  ma;  be  suspected. 

Chest. — In  marked  contrast  to  tbe  large  head  and  rounded  abdomen  of 
ricketa  the  chest  is  oaiTow  and  constricted.  At  tbe  jnoction  of  the  riba 
witb  their  cartilages,  eapecially  the  fourth  to  the  ninth,  tbere  are  enlarge- 
ments  wbicb  form  a  row  of  protninencea,  the  so-called  ricketj  roaarj. 
Both  ribfi  and  cartilages  lose  their  rigiditjr  in  a  mote  or  leas  marked  degiee, 
and  as  a  result  of  this,  part  of  the  chest  wall  is  sucked  in  during  inspiration, 
and  8ballow,  broad  grooves  are  formed  od  both  sides  of  tbe  stemum ;  the 
latter  is  more  or  less  tbrust  forward,  and  thufi  tbe  Bo-oalled  "  pigeon  "  chest 
ia  formed.  Tbe  t^pical  ricketj  chest,  boweTer,  is  not  tbe  trne  "pigeon 
chest " ;  in  the  rickety  chest  the  stemum  and  cartilages  are  throst  forward 
from  fejling  in  of  tbe  ribs,  and  the  protnberance  is  rounded.  The  pigeon 
chest  mtb  tbe  keel-Iike  ridge  is  due  to  softening  of  the  cartilages  in  later 
obildhood.  In  other  cases  the  groove  is  horizontal  and  correaponda  with 
tbe  attacbment  of  tbe  diaphragm,  the  chest  wall  is  pulled  inwardB,  and  tbe 
Iower  edge  of  tbe  cbest  wall  everted.  Thia  groove  is  sometimea  known  as 
HarriBon's  sulcus.  Should  the  infant  sufTer  from  broncbitis  the  chest 
deformitj  wiU  t«nd  to  become  aggravatad,  and  it  is  certain  tbat  tbe 
defonnity  and  want  of  rigidit;  of  the  cbest  wall  greatlj  adds  to  tbe  danger 
of  an  attack  of  severe  bronchitie  or  broncho-pneumonia.  Ae  the  child 
geta  older  tbe  cbeet  deformitj  tends  to  become  lees  marked,  tbe  ribs  become 
more  firm,  but  usually^  more  or  less  deformitj  remains  for  Ufa 

Limbs. — The  deformities  of  the  bonee  of  the  limbs  mostlv  occur  at  a 
later  date  than  tboee  of  tbe  bead  and  obest.  Tbej  consist  lor  the  most 
part  of  an  exa^eration  of  tbe  normal  ourves,  and  tbey  ara  brought  about 
by  tbe  cbild  uaing  ita  limbs  for  some  purpoee  or  otber  sucb  as  locomotion. 
Tbe  commonest  is  a  curving  inwardB  of  the  tibia  and  fibula  in  their 
lower  tbirds,  and  this  is  most  commonly  produced  by  tbe  child  sitting  up 
in  bed  or  on  tbe  Soat  witb  its  knees  9exed  and  perbaps  tbe  feet  croesed. 
Almost  any  movement  of  the  feet  in  raising  itsolf  or  in  progression  will 
tend  to  curve  the  tibiie  invmrds.  If  the  child  babituall;  suppoits  itself  in 
tbe  sitting  poedtion  witb  it«  arms,  both  tbe  bones  of  the  ann  and  forearm 
will  tend  to  be  bent  witb  tbe  oonvexities  outwards.  Tbe  curve  aseumed 
by  the  femur  is  mo6tly  forwardB  and  outwardB,  bending  of  the  neok  of  the 
femur  is  also  apt  to  take  plaoe  (coxa  vara),  (see  D£?OfiHlTl£s,  voL  u.  p.  431). 
Enlargement  of  the  epiphyses  of  the  long  bonee  is  sometimes  Tery  note- 
wortb7,  especiall;  at  tbe  wri8ta  and  anklea.  Irregular  outgrowtba  of  bone 
are  apt  to  take  plače  in  varioua  places,  aa,  for  instance,  the  ricket;  tubercle 
often  present  on  the  inner  side  of  tbe  bead  of  the  tibia,  and  the  outgrowtb 
of  the  inner  oondyle  of  the  femur  ia  knock-knee. 

Muicles  and  Žigaments. — The  malnutrition  and  veakness  of  tbe  miiacles 
is  as  conatantlj  present  in  ricketa  as  the  deformities  and  softening  of  the 
bones.  The  voluntary  musclea  are  ali  poorly  developed,  so  that  perhaps  at 
a  jear  old,  or  even  later,  the  infant  makee  no  attempt  at  sitting  up  or  even 
bolding  up  its  bead.  For  long  after  it  can  sit  up  in  a  sort  of  fa«hion,  its 
baok  is  likelj  to  be  weak  on  account  of  the  laxity  of  the  ligaments  and  the 
erector  spinse  group  of  musoles.  Tbere  is  usuallj  a  general  bowing  back- 
warda  of  tbe  spine,  tbe  natural  ourves  beii^  lost  in  tbe  general  bend.  By 
the  end  of  tbe  second  year  tbe  cbild  may  bave  made  no  progresa  in  crawling, 
or  walking,  or  standiog.  Id  otber  children  wbo  have  maof^d  to  get 
on  their  legs  tbe  stretching  of  tbe  l^aments  plays  an  important  part  in 
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tbe  productioD  of  knock-kneee,  flat  feet,  and  later  curratures  of  tbe 
spine. 

COHFUCATIONS  AND  AsSOCIATED   CONDITIONS.  —  BlcketS  is  often  a880- 

ciated  with  varlous  conditions,  and  it  is  difficult  to  eay  if  they  are  an 
iDt^ral  part  of  the  diseaee  or  complioationa. 

Sronchitis  and  Broncho-pneumonia. — Manf  rickety  iufants  Buffer  a 
good  deal  from  bronchial  catarrli,  they  seem  esceediuglj  senedtive  to  cold, 
and  iu  coDBequence  are  kept  indociB  in  an  over-heated,  badlj-ventilated 
room  for  months  together.  Sometimes  the  broaohitlH  is  asaociated  witb 
laryngismua  There  can  be  no  doubt,  aiBo,  that  infants  who  Buffer  mtich 
from  bronobial  catanb,  and  are  kept  in  tbe  house  and  dephved  of  fresb 
air,  develop  eevere  rickets.  The  deformitj  and  want  of  rigiditj  of  the 
ribe,  as  we)l  as  tbe  weakness  of  tbe  musclea  of  reapiratioa,  pretUspoae  to 
tbeae  catarrbs.  Broncho-pneumonia  is  apt  to  be  vei7  fatal  in  ricketj 
children. 

Oastro-intestinal  Catarrh. — The  enlarged  rounded  abdomen  is  a]wajs 
preeent  in  a  well'niarked  caee  of  rickets.  There  is  a  conatant  formation  of 
gas  in  tbe  stomacb  and  bowelB  in  conBequence  of  the  fermentation  of  tbe 
food,  while  tbe  muaculat  coat  of  the  iatestines  is  poorl7  developed  and 
toneless;  this  tends  to  the  stagnation  of  the  imprisoned  gas.  In  some 
cases,  at  least,  tbe  atomacb  is  alao  dilated  and  constantlf  distended.  Con- 
Btipation,  vhich  ia  so  common  in  rickets,  is  due  also  to  tbe  tonelees  etate  of 
tbe  muscnlar  coat  of  the  intestines.  Ghronic  indigestion  is  ver^  coinmon]y 
present  as  an  earlj  s7niptom,  and  is  mostl;  preaent  during  tbe  first  two 
7eara  or  more.  Througb  tbe  wboIe  courae  of  ricketa  the  digestion  is  w8ak, 
and  the  stools  apt  to  be  pale  in  colom-  and  fcetid. 

Seurvi/. — Rickets  and  seurvj  are  frequeatly  associated  witb  one  anotber. 
In  severe  cases  of  rickets  there  is  &equentl7  a  certain  amount  of  tenderness 
of  the  bones  and  perbaps  no  other  sign  of  scurvy.  Ali  degrees  of  acurr; 
may  be  present  in  a  bad  čase  of  rickets  (see  "  ScuEvr  "), 

Syphili8. — Since  the  day8  when  Parrot  aseerted  that  congenital  ByphiIiB 
was  tbe  real  cause  of  rickets,  there  has  been  a  good  deal  of  difierence  of 
opinion  as  to  tbe  part  sjpbilis  bas  played  as  a  complication  of  rickets,  if 
certain  aigns  and  B;mptoma  often  seen  in  casee  of  rickets  were  to  be 
regarded  as  due  to  sjpbilis  or  not.  No  one  now  believes  that  sjpbilis  has 
anjthing  to  do  witb  tbe  causation  of  the  majoritj  of  cases  of  rickets,  bat 
there  is  some  difference  of  opinion  as  to  whether  tbe  natifono  akull,  cranio- 
tabes,  anGemia  witb  enlarged  spleen,  etc,  should  be  regarded  as  signs  of 
sjpbilis  or  not  AVhile  the  subject  cannot  be  looked  upon  as  aettled,  it  is 
certain  that  botb  the  natiform  akull  and  aufemia  witb  enlarged  spleen  are 
associated  with  marked  deformitj  of  the  bonea  in  tbe  immense  nutjoritj 
of  cases.  It  is  clear,  however,  that  sjphilitio  children  often  become 
ricketj. 

Aneemia  and  eTilarged  Spleen. — In  manj  cases  of  rickets  there  ia  no 
ansemia,  and  indeed  children  with  roBj  faces  maj  be  seen  who  are  unable 
to  stand  alone,  and  have  bent  legs  and  deformed  chests.  An  enlarged 
spleen  is  bj  no  means  constant  in  rickets,  but  in  the  earlier  stages  of 
rickets  and  in  a  severe  čase  there  is  often  marked  aneemia,  and  at  the  same 
tirne  there  is,  perbaps,  also  an  enlarged  spleen  to  be  felt  some  few  finger^ 
breadtb  or  more  below  tbe  riba.  Marked  rickets,  strikiag  pallor,  and  a 
spleen  reaching  two  or  three  inches  or  more  below  the  edge  of  the  riba, 
form  a  not  uncommon  combination  of  sjmptoms  in  children,  especiallj 
during  the  second  jear.  Tbese  casea,  wheD  well  marked,  bave  been 
described    as   "  splenic   amernia "    or  "  pseudo-leukfemia    infantum,"    but 
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aocordinK  to  the  writer'8  esperience  the  mgns  of  riaketa  are  almoBt 
coDstantlj  present.  Tbe  natiform  ekull,  the  ricketj  rosarj,  and  eolarged 
epiphjses  are  commoulf  seen.  It  is  not  posaible  to  aay  in  these  caees  if 
rickete  Ib  the  priinary  dlseaae,  and  the  splenic  ansernia  secondarf  and 
dependent  on  tbe  rickets ;  certalnlj,  as  tegards  time  of  onset,  rickete  often 
comea  firat.  It  hae  been  su^eated  that  these  cases  are  a  combinatioa  of 
rickets  and  Sfphilis,  but  a  hiistorj  of  s/philis  is  oftes  absent,  while  the 
aigos  of  rickete  are  almost  uuiveraall^  present.  An  ezamination  of  the 
blood  in  these  cases  show8  a  diminution  of  the  number  of  the  red  oorpuaclea 
(2,000,000  to  3,000,000  per  cm.)  and  an  increased  number  of  leucocTtee 
(25,000  to  30,000  per  cm.),  also  man;  nticleated  red  corpuBcles.  There  seems 
to  be  no  constaot  departure  from  the  nonnal  with  regard  to  the  different 
leucocjtes  present.  These  cases  are  essentiallj  chronic,  but  usuallr  im- 
prove  under  treatment,  the  n)leen  diminisbing  in  size  and  the  number  of 
blood  corpusoles  increaaing.  If  deatb  takea  plaoe  it  is  iisually  through  aome 
complication,  as  measles  or  pneumonia.  The  writer  has  eeen  Beveral  of 
these  cases,  wheo  four  and  five  year8  of  age,  witb  more  or  less  rickety 
deformit;  remaining,  the  spleen  stili  to  be  felt  well  beIow  the  ribs,  and 
some  sligbt  aniemia.  Apart  from  tbe  casea  just  referred  to,  in  wbich  there 
is  a  ver;  noteworth7  hjpertropb;  of  the  spleen,  most  authors  agree  that 
there  ia  a  more  or  less  enlaigement  of  the  spleen  during  the  course  of  some 
cases  of  rickets,  but  that  thiB  enlai^ement  is  not  constant.  Cohn  found 
the  spleen  enlarged  58  times  in  a  clinical  ezamination  of  858  ricketj 
childreo.  Euttner  ooted  eolai^ement  in  44  out  of  60  cases  of  rickets ;  in 
33  of  these  the  edge  of  the  spleen  could  be  felt  under  tbe  border  of  tbe 
ribs,  in  9  cases  the  edge  came  two  fingers'  breadth  below  the  ribs,  and 
in  2  the  hypertrophy  wa8  very  considerable.  There  is  no  agreement  among 
authors  as  to  whether  the  hTpertrophj  of  the  spleen  is  an  essential  part 
of  the  disease,  or  whether  it  is  secondair  to  some  complication  so  often 
found  in  asBOciation  with  rickete.  Whatever  Tiew  may  be  taken  of 
the  sUghter  enlargements,  there  can  be  no  doubt  that  nhen  a  well- 
marked  ansemia  is  present  it  is  constantlj  associated  with  splenic 
eulargement. 

Skin. — The  profuse  8weate  so  common  in  rickets  are  apt  to  give  rise 
to  crops  of  malu'ia  or  intertrigo  in  the  folds  of  tbe  neck  and  groins,  and 
perbaps  troublesome  boils.  Eczema  of  the  face  and  scalp  is  also  apt  to  be 
ver7  troublesome  in  a  rickety  infant.  During  sleep  the  Bweatings 
aggravate  the  eczema,  and  much  weeping  is  the  result.  The  exudatioo 
cakes  and  scabs  as  it  dries  up.  In  such  cases  convulsions,  high  temperature, 
and  sudden  death  may  take  plače. 

Nervous  Syatem. — Kickety  children  are  apt  to  be  backward  io  in- 
telligence,  being  late  in  learning  to  talk  as  well  as  in  leaming  to  walk. 
They  are  apt  to  be  lethai^c  and  apathetic,  and  disinclined  to  ezertiou  of 
any  sort.  Kickets  certainly  predisposes  to  convulsions;  these  may  come 
on  as  early  as  the  fourth  or  fifth  month,  or  at  any  time  during  the  first 
or  second  year  (see  "  Convulsions  "),  see  also  ("  Laktngismos  "  and 
"  TSTANT  "). 

Fractiires. — Rickety  bones  are  apt  to  break  as  well  as  beud ;  the  fractures 
are  usually  of  the  "  green  stick "  variety,  i.e.  the  fractured  ends  are  held 
together  by  the  thickened  periosteum,  usually  at  a  more  or  less  acute  angla 
The  ribs  may  kink  at  or  near  their  angles,  the  fractures  involving  four  or 
five  or  more  of  the  middle  ribs.  Fractures  of  tbe  middle  third  of  the 
humerus  may  occur  when  tiie  child  is  Ufted  by  ita  arms,  th«  tibia  is  apt  to 
kink  at  the  usual  seat  of  bending  in  the  lower  third,     Fractures  of  the 
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femur,  clsviclea,  and  bonea  of  the  forearm  are  not  uncomrnon.  In  eome  of 
the  caaes  of  fraoture  acurvr  maj  be  preaent  -  Separation  of  the  epipbTBee 
may  take  ploce  under  airolUr  ciicumstanceB. 

MORBID  Anatoht, — In  the  he&lthy  infant  of  four  or  five  moDtha  of  sge 
the  shafts  of  tbe  long  bonee  aie  completely  oesified,  while  the  epiphjses, 
with  one  ezoeption,  consist  entiielj  of  cartiUge.  The  bonee  grow  in 
length  bj  ossification  taking  plače  betweeQ  the  epiphjsis  and  shaft,  and  in 
girth  by  the  formation  of  compaot  bone  beneath  the  inner  lajeia  of  the 
periosteum.  The  bones  of  the  ^ull  are  also  fullj  oseified  at  tbia  tirne  wtth 
the  exception  of  the  edges  where  the;  form  the  fontanellea.  It  is  at  thia 
period,  or  Bomewbat  later,  that  ridiets  ia  liable  to  supeirene,  and  a 
pathological  prooeae  Buoceeda  the  normal  phTsiological  procesa  of  bone 
formation. 

Ia  makinga  poat-mortem  of  a  ca«e  of  mvere  ricketa,  the  defonned  chest,  bent 
ribs,  with  rowB  of  promineaces  or  "beads"  nt  their  janction  with  their  cartilaAea, 
Till  at  onoe  Btrike  the  attention.  The  "benda"  will  be  seen  to  be  as  marke«  or 
more  so  on  the  pleural  oa  on  the  cataneoas  side.  On  removing  a  rib  it  vili  be 
found  that  it  is  tmaUj  bent  or  kinked,  and  that  it  has  loat  most  of  it«  normal 
rigidit]r  and  elaaticit;  ;  the  perioBteum  ia  thick,  ao  that  wfaen  the  bone  ia  broken 
between  the  fingera  the  two  eads  are  held  together  hy  the  ext«riuil  fibrone  tisau& 
If  a  loDgitudinol  section  be  made  bj  a  knife  through  the  swoIlen  aiit«rior  eod  it 
will  be  aeen  that  the  greater  part  of  the  airelling  involve«  the  cartilage  (the 
oalumnar  zone),  while  the  epipnysial  line  irhich  marks  the  boandar;  between 
bone  and  cartibge  is  deeper  and  much  more  irregular  than  in  bealthy  bone.  A 
tmnaverae  aection  of  the  rib  itaetf  ahow8  an  almost  complete  abaence  of  compact 
tiasue  ;  oni;  apongj  bone  ia  aeen,  &nd  much  red  grumous  material.  An  ezamination 
of  the  radiua  will  probably  8how  similar  changes  ;  the  bone  can  be  bent  or  broken 
between  the  fingers.  and  section  through  the  epiphfais  will  ahow  awol]en  cartilag« 
and  a  broad,  irregular  epiph^aial  line.  The  bones  of  tbe  vault  of  the  skull  are 
abnormailf  aoft  csa  be  eosil^  doubled  up  betveen  the  fingera,  and  cut  vith  a 
knife.  The  oaaitjing  centres,  t.e.  the  jMriet&l  and  frontal  en)inenoea,Are  thickened, 
and  on  cutting  into  them  thef  ahow  much  aoft,  apongv  tiasue ;  the  edgea  of  the 
bones  are  thick  and  aoft.  Inatead  of  or  in  addition  to  tne  thickening  iust  referred 
to  there  maf  be  atrophic  clianges  ;  the  parietal  and  occipital  bones,  when  stripped 
of  their  dura  mater  and  held  up  to  the  light,  are  aeen  to  be  thin  and  transparent 
in  places,  where  colcareous  matter  has  been  absorbed  and  left  membrane  only. 
Kiekety  skulls  are  apt  to  be  large  ones,  at  least  in  their  circumference,  on  aceount 
of  the  exa^erated  condition  of  the  frontal  and  parietal  eminences  ;  their  int«mal 
capacitv,  aiao,  is  at  timea  apparflntly  increased,  as  the  brain  is  sometimes  of  abnormal 
size.  There  is  no  association  between  rickets  and  h^drooephalus,  though  childna 
Bufiering  from  chronic  hjdrocephalus  may  become  ncketv. 

Summariaing  the  changes  produced  by  rickets,  it  may  be  said  that  ricketv  bones 
in  their  early  stoges  are  charocterisod  by  swelUng  of  the  epiphjrsea,  thickening 
of  the  periosteum,  decrease  of  lime  salta,  increaae  of  the  red  gefatinoua  medullar; 
material,  with  the  result  that  the  bones  are  aoftened,  fragile,  and  stuntod  in 
growth. 

If  death  take  plače  at  a  sometvhat  later  period  the  bones  vili  be  fonnd  more 
or  leaa  curved  or  bent,  and  posaiblj  evidence  of  fracturea  will  be  preaent.  In  a 
later  atoge  the  bonea  will  be  found  firmly  conaolidated,  often  presenting  an  ebony- 
like  hardness. 

The  exact  nature  of  the  bone  changes  in  ricketa.  whether  inflammatory  or  not, 
remains  for  tbe  present  undecided.  It  is  tolerablv  certain,  however,  that  theae 
changes  are  not  priraarj,  but  that  thev  are  BecoDdary  to  some  general  disease. 
If  a  section  be  mode  through  the  beaded  end  of  a  ricketv  rib,  and  an  examination 
be  made  under  a  low  power,  it  will  be  seen  that  the  awolIen  end  corresponds  with 
the  iower  zone  of  cartilaf^  in  which  the  cartilage  cella  have  undergone  prolifera- 
tion,  and  are  arranged  in  columna.  It  ia  clear  that  an  abnormal  amouut  of 
proliferation  has  gone  on,  that  the  matrix  haa  undergone  softening,  and  there 
IS  a  bulgiog  which  corresponds  to  thia  columnar  zone.  Next  to  and  beneath  thia 
sone  ia  the  epiphysial  laj^er— which  nomially  is  narrow  and  sharply  defined~in 
vhich  the  provisional  calcification  ia  prooeedin^  by  the  deposit  of  earthy  salbi  in 
'<  matrix  of  the  cartilage ;  beneath  thia  again  is  the  zone  where  true  bone  is 
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being  fonned  throu^h  the  mediiim  of  the  oeteobluts  and  blood-ressels.  In  &  čase 
of  severe  ricketa  ttus  epipbysial  line  is  ver;  iiTefnilar,  aad  is  made  up  of  irregular 
areas  of  uncaloified  caHilage  belon^ng  to  the  columnar  zone,  patches  of  calcified 
cartilage,  and  oateoid  tissue  in  which  no  calcification  baH  taken  plače,  with  also 
medullar;  spaces  aiid  blood^vessela.  It  will  be  seen  that  the  preparation  for 
oasification  is  ezcesaive  and  much  beyoiid  th«  normal,  but  in  spite  of  a  8ufficiency 
of  lime  salts  very  Uttle  calcification  takea  plače.  For  some  reason  the  cartilage 
matrix  and  the  oseteoid  tissue  are  unfit  lor  the  deposition  of  lime  salts ;  we 
formation  of  true  bone  is  retarded,  and  the  net  reault  is  fragile  and  soft.  cancellous 
tissue  with  large  spaces  filled  with  red  gelatinous  material  Beneath  the  pen- 
oateum  there  is  alao  an  excessiTe  amount  of  celi  formation,  while  calcification  is 
retarded,  and  inetead  of  compact  tissue  a  spongf  masa  is  formed. 

In  oonnection  with  the  changes  wbich  occur  m  the  bones  in  trne  rickets,  it  is 
interesting  to  compare  the  chan^es  not«d  in  the  boues  of  youDg  animals  fed  on 
foods  poor  in  lime  salts,  and  in  vhich  a  sort  of  pseudo  -  rickets  tokes  plače. 
Stoeltzner  fed  a  six  veeks'  old  puppy  on  ra,yr  horse  fleah^  bacon,  and  dlstilled  vater, 
a  food  poor  in  lime  salta.  The  animal  gained  in  size  and  weight  during  the 
research,  which  lasted  eight  weeks. 

Ten  dars  ofter  the  commencement  of  the  esperiment  the  bones  appeared 
to  be  teoder.  there  waH  some  swe11ing  of  the  epiph^ses,  beading  of  nbs,  and 
bending  of  the  long  bones  of  the  limba.  An  examination  of  the  bonea  at  the 
sectioD  shoved  sweUing  of  the  ends  of  the  ribe  corresponding  to  the  columnar 
zone  of  the  cartilage,  some  tbickening  of  the  periosteum,  and  a  bigh  degree 
of  OBteo-porosis  that  at  first  sight  appeared  identical  vith  rickets.  A  careful 
examination  showed  that  this  osteo-porosis  difiered  easentiallj  from  rickets,  in 
that  in  ricket«  an  exceBsive  preparation  for  osaification  took  plače,  viz.  a  rich 
formation  of  osteoid  tissue  which,  QOwever,  remained  almost  uncalcified,  while  in 
osteo-porosis  but  slight  preparation  much  less  than  nonual  took  plače,  and  in  spite 
of  the  scarcitj;  of  lime  salts  this  little  waa  calctfied.  Also  in  oeteo-porods  in 
oppositioD  to  rickets,  the  cartilage  matrix  in  spit«  of  the  iasuffioiency  of  lime  salts 
became  calcified. 

Viaeeral  Lmons. — Varioas  lesious  aie  apt  to  be  found  poet-mortem  in 
childrea  wbo  have  suffered  from  rickets,  but  for  the  mrat  part  thej  are 
compliostioDS  rather  than  integral  parts  of  the  disease.  Thus  bronchitis, 
broDcho-pneumooia,  collapse  of  lung,  and  emph^sema  may  be  preaeat,  and 
have  brought  about  the  fatal  result.  Catarrh  of  the  atomach  and  inteatinea 
ia  frequent,  and  a  considerable  degree  of  dilatation  of  the  stoinach  and  also 
of  the  large  bowel  ma;  be  noted.  Hugueain  obeerved  a  dilated  stomach 
in  an  infsnt  suffering  &om  severe  rickete,  and  who  died  of  broncho- 
pneumonia  at  the  age  of  ten  months,  wluch  reached  nearlf  to  the  umbiHcus, 
and  Baginsky  haa  related  a  eimilar  čase.  The  liver  also  is  often  notablj 
enlarged,  and  in  some  cases  fatty. 

Keference  has  alread^  been  made  to  tbe  frequent  enlargemeot  of  the 
spleen  in  rickets.  Stark  found  the  spleen  enlarged  in  fift^-lbree  cases  out 
of  ninety-tbree  post-mortems  on  childrea  suffering  &om  rickets,  who  had 
died  of  broncho-pneumonia,  gastro-intestinal  oatarrh,  p]euri87,  or  anEemia. 
He  found  no  macro-  or  microecopic  changes  in  the  organ  peculiar  to  rickets, 
and  he  beherea  that  the  enlargement  ia  due  to  complioatiooa  preaent. 
Sasuohin,  on  the  other  hand,  who  has  recently  examined  tvelve  hyper- 
trophied  spleens  present  in  ricketj  children,  believea  the  changes  he  found 
to  be  characteristic  of  rickets.  The  largest  spleen  he  exanmied  weighed 
512  grammes  (normal  weight  20'4),  from  a  child  of  twent7  montha  who 
died  of  broncho-pneumonia ;  there  were  marked  changes  in  the  bonea,  in- 
cluding  enlai^ed  epiphyses  and  genu  valgum.  The  changes  found  in  ali 
the  spleens  ezamined  suggeated  chronic  inflammation,  tbickening  of  the 
capsule  and  trabeculse,  atrophj  of  the  Malpighian  bodiea,  and  nart«wing  of 
the  arteries.  He  made  control  e^aminationa  of  spleens  of  childien  djing 
of  broncho  -  pneumonia,  etc.,  without  rickets,  and  failed  to  Gnd  these 
changes. 
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F(ETAL  RiCKRTS. — It  may  be  said  with  certeint;  that  many  of  the 
cases  wtuch  in  times  paat  have  beeo  reported  as  casee  oF  foetal  ricket«  had 
verj  little  in  oonunon  with  true  ricketa.  Parrot  first  separated  achrondo- 
plasia  from  the  intra  -  uteiine  bone  lesions  due  to  other  oauaea.  In 
achoadroplasia  or  cbondro-dfstiophia  fcetalis  the  bonea  of  the  eKtremities 
are  extremely  stunted  and  bent,  vhile  the  bones  forming  the  vault  of  the 
skull  and  aUo  the  chest  are  Eairlj  weU  developed  (eee  "Achondboplasia"). 
Stceltznei  has  recentl;  reported  a  čase  of  "fcetal  myxcBdema,"  in  which 
the  limbs  were  bent  and  stunted,  irhile  there  waB  eome  enlargement  of  the 
epiphy8es,  but  in  general  the  čase  far  more  cloeelj  r«Bembled  acbondroplasia 
than  rickets.  After  excluding  the  above  conditiona  there  remain  a  large 
number  of  observations  on  congenital  bone  disease  which  vaiy  conBiderabIy, 
and  probabIy  own  a  Tartety  of  canses.  Moet  wiU  be  inclined  to  agree 
with  Ballantjne  wheo  be  8ay8  of  thia  class, "  We  have  not  yet  reached 
a  tirne  wben  a  Boientifio  classification  founded  od  pathological  lines  ia 
poamble." 

The  clasB  of  cases  which  most  reeemble  rickets  aie  those  in  which 
fractures  occur  duriog  birth  or  8hortly  aftervrarda,  and  in  which  there  is 
cranio-tabes,  misshapen  chaat  wa11s,  aud  lesa  often  curvatures  and  enlarged 
epiphyBea.  Suoh  casea  have  been  published  by  Osgood  Masoo,  Tovmaend, 
H.  ABhby,  and  othera.  They  ali  agree  in  that  the  infanta  were  bom  with 
imperfectly  calciGed  bonee,  especially  of  the  skull,  ribs,  and  bonea  of  the 
limbs,  fractures  readily  took  plače,  and  in  some  reported  cases  the  bonea 
were  bent  and  the  epiphyaes  were  enlaiged.  'Were  they  cases  of  true 
intra-uterine  rickets  ?  CertaiDly  t)iey  have  a  cloae  resemblance  cUnicallj, 
but,  OD  the  other  hand,  it  aeems  not  unlikely  they  more  cIo8ely  resemble 
the  oateo-porosia  or  oBteo-genesia  imperfecta  produced  bj  feeding  puppiee 
and  other  young  animals  on  food  deficient  in  lime  rather  than  true  ridceta. 
More  observations  are  needed  in  examining  the  bonea  of  fatal  cases  by 
modern  methoda  before  their  true  nature  can  be  definitely  atated. 

Latb  BiCKBTa — 'While  rickets  in  its  typical  form  only  occurs  during 
the  first  two  or  three  yeai8  of  life,  yet  during  the  whole  tirne  growth  and 
development  are  in  progresa  some  of  the  sigos  and  symptomB  of  rickets 
may  make  their  appearance.  After  the  epiphyee8  have  become  ossified  and 
joined  to  the  shafta  it  ia  hardly  possible  for  rickety  deformitiea  to  occur. 
The  8ymptomB  of  "  late  ricketa,"  which  usuallj  supervene  before  puberty, 
consist  in  perspirations,  fatigue  on  alight  ezertion,  gradual  enlargement  of 
the  epiphyseB  of  the  long  bones,  especial]y  marked  at  the  knees  and  ankles, 
weakneBB  of  muaclea,  laxity  of  ligamenta,  producing  various  defonnities,  such 
as  lateral  curvatuie  of  the  spine,  knock-knees,  and  flat  feet.  Enlargement 
of  the  head,  curvatures  of  the  long  bonea,  deformity  of  cheat  belong  rather 
to  the  period  of  early  than  late  rickets,  yet  in  ezceptiooal  cases  tbey  Qiay 
oocur,  Many  of  these  cases  are  probablj  relapsed  rickets.  In  severe  caaes 
the  child  or  young  adult  ia  reduced  to  a  complete  invalid,  eind  often  more 
or  lesB  of  a  hypochondriac.  He  is  tired  at  the  least  ezertion,  complains  of 
pains  iD  the  bones,  is  very  nervous  and  irritable,  and  bas  to  Ue  up  nearly 
the  whole  of  the  day.  Such  cases  may  remain  for  year8  in  the  same  con- 
ditioD.  If  the  patient  is  a  boy  he  is  unfit  for  school,  and  pTobably  loses 
maDy  year8  of  his  school  life.  The  subjecta  of  late  rickets  are  frequently 
laDky,  overgrown  boy8  or  girls, 

'W'hile  the  above  description  applies  to  a  faiTly  common  type  of  čase  met 
with  during  late  childhood  or  early  adult  life,  in  rare  cases  the  diaeaee  which 
thus  eonmiences  late  is  much  more  severe,  and  the  deformitiea  of  the  bones 
much  more  resemble  the  type  of  rickets  seen  during  the  second  year.     In 
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Bome  of  tbeBe  patients  there  is  a  bistorj  of  having  suffered  more  or  lesa  &om 
rickets  at  tbe  uBual  period ;  they  bare  appareiitly  got  well  and  remained  ao, 
perbapB,  for  some  year8,  and  then  tbere  haa  been  a  telapse.  la  otber  oaeea 
tbere  ia  no  such  historj,  there  bas  never  been  aaj  bone  defonnitj'  till  at  or 
ofter  pubertj ;  it  ia  noticed  that  the^  begin  to  bave  a  waddliiig  gait,  tbe 
legs  begin  to  bend,  there  is  a  verj  marked  enlargement  of  tbe  epiph^Bea  of 
tbe  bones  forming  tbe  ankles,  knees,  wri8tB,  and  perhaps  tbe  elbowB  and 
sbouMers.  Tbese  deformities  maj  be  accompanied  b;  pains  and  acbinga  in 
tbe  bones.  Beading  of  tbe  ribs  maj  ocour.  In  eome  caaes  deformities  of 
tbe  cbest  bave  been  obserred,  and  in  one  rare  and  remarkable  čase  published 
hy  James,  in  whicb  the  disease  began  in  a  jouth  of  eeventeen  jeats,  tbe  skull 
enlai^ed  in  addition  to  tbe  other  deformities  deacribed.  Id  one  čase  ro- 
cord^  bj  Clutton,  a  post-mortem  ezamination  confirmed  the  diagnoais  of 
late  ricketa  made  during  life. 

DiAONOSia. — Tbere  cannot  be  anj  difficultj  in  recognising  a  caae  of 
rickets  in  a  child  under  two  jeara  of  age  if  tbe  usual  ajmptoms  and  signs, 
sucb  as  sweating,  deformities  of  bones,  muacalar  weakDes8,  etc.,  are  preaent. 
Tbere  maj  be  uncertaintj  in  tbe  earlj  montba  wben  there  is  onlj  Bweating, 
or  indigestion,  or  convulaions ;  and  later  on,  wbfln  rickets  is  present,  the 
diffioultj  maj  arise  in  deciding  hov  far  Bome  of  the  ejmptoms  preaent  are 
due  to  rickets  or  to  aome  other  cause.  Thua  a  ricketj  cbild  of  three  or  four 
jears  old  maj  auffer  from  fita  Are  these  fits  epileptic,  or  are  thej  the 
reault  of  the  rickets  ?  In  aome  casea  tha  muscuUr  weakness  ia  bo  great  in 
rickets  that  it  is  apt  to  be  mistaken  for  paraplegia.  Wben  the  ricketj  cbild 
is  jnat  able  to  walk,  bia  waddliiig  gait  and  difficultj  in  riaing  from  tbe  floor 
will  perbapB  Bu^eat  paeudo-hjpertrophic  paraljsis. 

As  alreadj  point^  out,  the  difBcultj  of  determining  whetber  in  a  given 
caae  tbe  infatit  ia  suffering  from  beredita]7  ajpbilia  and  bas  become  ricketj, 
or  wbether  the  signa  and  Bjmptoms  present  are  due  to  ricketa  alone,  is  verj 
great.  Tbus  an  infant  of  five  montbs  old  suffera  from  eclampsia,  corjza, 
aneemia,  bas  a  natiform  skull  and  beaded  riba.  There  ia  no  biatorj  of  rash 
or  of  sjpbilia.  Tbe  spleen  ia  enlarged.  Are  the  natiform  akull  and  eniarged 
Bpleen  due  to  ajpbilia  or  rickets  ? 

Pkoonosis. — Ricketa  per  se  is  never  fatal,  but  the  preaence  of  Bevere 
ridceta  imrnenaelj  adds  to  tbe  danger  of  an  attack  of  bronchitis  or  bioncho- 
pneumonia.  Botti  measles  and  whooping-oougb  are  verj  fatal  in  ricketj 
ohildren  under  two  jears  of  aga  The  loaa  of  rigiditj  in  tbe  cbest  wall8  and 
tbe  coDBequent  Buclung  in  of  tbe  riba  during  inapiration  prerents  tbe  clear- 
ing  of  tbe  broncbi  bj  cougbing,  and  tende  to  pasalve  coDgealion  of  the  lungs. 
Sudden  death  maj  at  anj  moment  occur  in  a  cbild  witn  severe  ricketa  and 
larjngiamua;  the  writer  haa  made  seversl  poat-mortem  ezaminations  on 
chUdren  with  marked  rickets,  who  died  auddenlj  from  aBphjxia,  the  reault 
spparentlj  of  apaam  of  the  glottia,  who  had  never  been  heard  to  "  crow  "  or 
known  to  bave  euETered  from  attacks  of  teapiratorj  apasm. 

Apart  from  complications  rickets  tends  to  get  welL  Tbe  bones  barden, 
and  in  caaea  of  alight  deformitj  teod  to  regain  tbeir  normal  ahape.  Tbe 
more  marked  deformities  maj  be  life-long. 

Trkatment. — If,  aa  alleged,  unbealthj  life  conditiona,  improper  food, 
and  chronic  djapepaia  plaj  an  important  part  in  the  cauaation  of  ricketa,  it 
ia  evident  tbat  the  general  principlea  of  treatment  must  be  to  plače  the 
infant  or  child  under  the  moat  favourable  hjgienic  conditiona,  and  to  supplj 
it  witb  a  "  living  "  food  which  it  can  digeat  and  aaBimilate. 

To  remove  tbe  infant  from  citj  to  conntrj  or  »eaaide,  where  it  will  bave 
an  abundance  of  fresb  air  and  aunlight,  will  be  a  wise  procedure  if  c ' 
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atonces  permit ;  in  aiiy  oaae  atmngementa  miut  be  made  to  give  the  infant 
as  much  fresh  air  as  poaaible,  tbough  on  account  of  tbe  teQdeDcy  bo  manj 
rickety  infanta  have  to  bronchial  catarrh  the  daily  outiiig  is  a  tirne  of  some 
aiiziet7.  No  ricketj  infant,  tbough  suBering  from  broachitis,  will  flourisb 
or  improve  if  confined  to  a  cloee  and  iU-Tentilated  room,  whete  a  steam 
kettle  is  seadiag  forth  volumes  of  steam  and  saturating  the  atmoephere 
witb  moisture.  If  tbe  infant  is  confined  to  tbe  bouse,  vherever  it  is 
poseible  two  roorna  sbould  be  reeerved  for  it,  the  unused  room  being  Susbed 
witb  freab  air  vblle  the  otber  ia  being  occupied.  Wbenevet  the  weather 
permits  tbe  cbild  Bbould  epend  the  greater  part  of  the  daj  in  tbe  open  air. 
Čare  sbould  be  taken  with  its  clotbing :  Sbetland  wool  vesta,  abdominal 
belts  witb  dravreis  of  tbe  aame  material,  form  light  and  vranu  articles  of 
clotbing. 

Tbe  most  importaot  mattor  in  connection  with  tbe  treatmeot  of  rickets 
ia  tbe  guestion  of  food.  It  is  uaeless  to  preaciibe  a  theoreticall;  correct  food 
if  tbe  ohild  cannot  digest  it ;  it  is  no  use  orderiog  large  guantitiea  of  fieah 
milk  if  the  infant  is  passing  white,  citrdj,  stinking  atoola ;  it  is  probabljr 
alread;  taking  more  tban  it  can  digest,  and  to  add  more  meana  an  addition 
to  an  already  oveiburdened  digestive  apparatus,  and  a  stili  greater  amount 
of  proteid-toxine  poisoning.  If  the  in&int  is  seen  in  the  early  etages  for  tbe 
first  tirne,  the  firet  step  mil  be  to  aecure  an  efTective  evacuation  of  tbe  de- 
composing  contents  of  the  boweI,  and  to  8upply  a  food  that  tbe  child  can 
digeat.  Tbus  an  infant  of  eight  or  nine  montba  of  age  is  Bweating  and  rest- 
lesa,  there  is  chronic  djrspepsia,  the  ribs  are  beaded,  the  etools  vbito  and  dr;. 
It  iB  certain  that  in  Buch  a  caae  the  gaBtric,  intestinal,  and  biliarj  aecretions 
are  weak,  milk  curd  ia  ba.dlj  digested,  and  the  wbole  digestive  appaiatua  is 
OTertaxed.  While  fresh  milk  in  any  quantity  is  not  well  borne,  jet  thick 
foods,  starchj  foods,  condensed  milk,  dried  rnUk  foods,  paocreatised  food,  are 
out  of  court,  or  at  anj  rate  sbould  not  be  used  except  as  temporarj  resorta. 
If  pancreatised  food  is  used  at  ali  it  ahould  not  be  given  at  ever;  meal,  and 
tbe  digesting  procesa  ahould  not  be  carried  too  far.  It  is  well  to  begin  witb 
a  tbin  food  to  test  the  infanfs  powere  of  digestion,  suob  for  instance  as 
whey  (see  voL  i  p.  408),  given  in  quantitiea  of  8ay  30  oz.  witb  |  oz.  of  sugar 
of  milk  in  the  tvrentj-four  bours.  If  tbe  atools  appear  more  healtby,  tbe 
amount  and  Bttengtb  of  the  food  may  be  increased  \^  the  addition  of  milk 
or  cream ;  6  to  10  oz,  milk  may  be  added  to  tbe  30  oz.  of  whey  after  the 
lattor  haa  been  acalded.  An  ounce  of  milk  augar  may  be  added.  Instead 
of  the  milk  a  weak  cream  (made  by  atanding  a  quart  of  milk  in  a  glasa  jar 
for  five  or  aix  houts  and  tAing  the  upper  10  ounces)  may  be  used,  but  the 
stools  must  be  carefully  vatcbed  while  the  food  is  being  made  Btronger,  and 
any  sign  of  indigeation  is  a  signal  to  reduce  the  strength.  'Weekly  weighing8 
are  advisable,  remembering,  however,  rickety  children  may  put  on  fat  witb- 
out  being  any  better  aa  f ar  aa  their  rickets  is  conoerned. 

It  ofton  bappens  that  theae  infants  cannot  digest  aDy  quantity  of  milk, 
and  as  soon  as  the  latter  is  pushed  tbey  fall  back  into  tbeir  old  dyBpeptic 
stato.  In  sucb  caaes  raw  beef  juice  or  plasmon  or  aomatose  may  be  added 
to  the  whey  instead  of  milk.  In  some  cases,  at  least,  small  quantities  of 
oatmeal  or  finely  ground  whole  meal  flour  may  be  given  witb  the  food,  Tbe 
constipation  is  often  very  trcublesome,  yet  it  is  important  to  secure  a  daily 
evacuation ;  for  thia  purpoae  a  few  grains  of  carbonate  of  magneeia  may  be 
added  to  eacb  bottle  of  food,  or  8yrup  cascara  aromat.  may  be  given  in  5  to 
15  drop  doees  three  times  a  day,  and  continued  for  week8  together  if 
neoea»i7.  Given  in  small  and  repeated  doees,  and  persevBringlj  used,  tbis 
drug  ia  usually  verj  efficaoious  in  sluggish  conditions  of  tbe  laige  bowel8. 
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Orange  juice  abould  be  gives  dallf,  especiall;  if  tbe  proportioD  of  milk 
taken  is  comparativel;  emalL 

During  die  eecond  ^'ear  we  have  a  greater  Tariety  of  fooda  st  onr 
dispoeal,  auch  for  instance  as  egge,  scraped  raw  beef,  insrrow  of  bone, 
chicken,  and  beef  tea,  os  well  aa  cream  and  whey,  ligbt  puddings,  and  thin 
gnieL  It  ifi  vesrj  pcesible  tbat  tbe  rickety  cbild  at  this  age  will  digest 
milk  badlj,  and  tbe  tendeacj  of  nurses  is  to  give  more  tban  it  oan  digest, 
or,  on  tbe  other  band,  too  muoh  thick,  stsrchj  food,  as  bread  aod  butter. 
Scraped  iaw  beef  is  of  undoubted  value,  but  tbe  qualit7  of  tbe  beef  sbould 
be  dail^  caiefuUj  eiamined,  as  tbe  risk  of  tape  worm  is  oonaiderable,  and  tbe 
writei  bas  seen  more  than  one  čase  in  vrhiaii  tape  wonD  wa8  introduced  in 
qiute  joTing  cbildran  by  tbe  use  of  infected  iaw  beef.  Tbin  sandmcbes 
made  with  cooked  bone  niaiTow  are  verj-  readilr  taken  by  yonn^  childres. 

In  prsBcribing  a  diet  for  a  severe  čase  of  rickets  in  a  ohild  eigbteen 
months  to  t;wo  yeaiB  of  age,  it  sbould  be  borne  in  mind  tbat  it  canoot  digeet 
milk  aaj  better  tban  Bay  a  healtbr  infant  of  four  to  sii  mootbs.  Mistures 
of  milk  and  whe7  are  useful,  as  tbe  latter  contains  nearlj  ali  tbe  Ume  and 
phoephates  of  tbe  milk. 

Diet  for  a  Ohild  of  Eightten  Months.  Sickets  severe  (no  solid  food,  20  oz. 
of  whey  with  10  oz,  of  mUk) — 

7.30  A.H. — 8  oz.  of  milk  and  whe7,  with  tbe  addition  of  ruska,  bread- 
CTumbs,  or  a  table^Kionful  of  well-boUed  oatmeal  porhdge. 

10.30  A.M. — 8  oz.  of  whey  and  milk. 

1,30  P.M, — Beef  tea,  with  sbredded  underdone  beef  added,  or  mg  with 
stripe  of  toaet,  or  finelj  pounded  underdone  beef,  or  mutton  and  bruit  juice, 
or  baked  apple  pulp. 

430  P.M. — 8  oz.  of  milk  aod  wbe7,  witb  some  cereal  added. 

7.30  P,M. — Milk  and  wbey  or  beef  tea. 

In  milder  cases,  or  aa  impiovement  takee  plače,  give  cream,  bacoo  fat, 
ligbt  puddings,  and  bread  aod  butter. 

Of  medieines  tbe  moat  important  are  tbose  whicb  asajst  digeetiou  and 
help  to  secure  a  daily  tborough  evacuation  of  tbe  bowels.  Of  tbe  former, 
nitro-bydrocbloric  acid  dil  1  to  3  minims,  liq.  euonymin  et  pepsin  16 
to  20  minims,  aq.  laurocerasi  5  to  10  minims,  sp.  cbloroformi  2  mloims, 
syTup  and  aq.  to  2  drachms,  form  a  useful  combination,  "  Mist.  rbei  co." 
given  in  coDJunction  with  a  doae  or  two  of  hyd.  c  cret.  every  week  an8wera 
well  in  many  caaea.  For  r^ular  and  long-contlnued  use  aa  a  tonic  laxative 
tbe  HyTup  casoara  sagrad.  is  tbe  beat  drug  that  cau  be  used.  Glycerine  and 
oil  enemata  may  at  times  be  oecessarj,  but  tbey  are  not  good  for  continual 
use.  Cod'lirer  oil,  especially  in  tbe  form  of  emulaion,  is  of  unqaestioned 
service,  but  perbaps  more  so  in  the  second  year  than  earlier ;  and  wbeo  tbe 
digestion  is  not  greatly  impaired,  lipanin,  t.e.  olive  oil  wltb  6  per  cent  of 
oleio  acid,  is  recommended  by  Freybei^er  instead  of  cod-liver  oil,  as  it 
emulsifies  better.  Iion,  areenic,  and  iodiue  are  uaually  giren  in  tbe  amemic 
caaes  witb  enlarged  spleena ;  or  Levico  water  may  be  given  [blue  label)  in 
doeea  of  two  to  four  tablespoonfuls  daily;  irou  somatose,  or  Hommere 
bffimatogen,  are  also  useful  wneu  iron  is  indicated. 

Phoapborua  bas  been  atrongly  recommended,  especially  by  Kas80wit2, 
"V^egner,  and  Jacobi,  in  the  treatment  of  rickets,  but  it  ia  compaiative)y 
little  used  in  this  country.  Wegner  and  Stoeltzner  have  abovn  that  in 
animals  it  produoea  a  sderosis  of  bone  tissue.  Freyberger  claims  for 
pbospboruB  that  it  ia  useful  in  laryngismua  in  doeea  of  gr.  ,^  once  or  twice 
a  day.  The  following  combination  may  be  giveu:  Phoephor.  -^  gr.,  oL 
limonia  2  minims,  lipanini  3  oz.,  balf  a  teaspoonful  twice  daily  for  a  cbild 
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of  two  j-ears  (Frejberger).  The  elizir  pbosphori  (B.P.C.)  inay  be  given  io 
10  to  15  drop  doaes,  two  or  three  timea  daily. 

Vod  Metlenheimer  haa  recoiumeDded  eztract  of  IbjiiiuB  gland  in  the 
treatment  of  rickete,  and  used  it  with  appareDt  suecess,  bat  his  success  has 
Dot  beeo  confirmed  bj  cthers. 

More  recentl^,  Stoeltzner  has  otaimed  for  the  extract  of  suprarenat 
gland  a  epecific  action  in  ricketa ;  according  to  tliis  authorit;  it  ezeits  s 
marked  inSueiice  in  checking  the  eweatiug,  influeocing  favourabij  the 
eruption  of  the  teeth,  aa  wel]  as  the  caloificatioD  of  bone.  Id  some  of  the 
poBt-mortem  ezaminations  made  b^  him  on  rickety  children  that  had  been 
treated  b;  thlB  estract  and  had  died  of  some  compUcation,  he  haa,  he 
believes,  found  evidence  of  its  action  in  modif^ing  tbe  couree  of  the  disease 
as  far  aa  the  bone  formation  was  ooncemed.  The  doae  he  uaea  to  eommence 
with  is  balf  a  five-grain  tabloid  (B.  W.  and  Co.)  dail;  for  a  child  of  18  Ibs. 
weight.  Stoeltzner  found  the  suprarenal  eztract  was  of  no  use  in  larju- 
gismuB ;  for  the  latter  he  ušes  phosphoriaed  cod-liver  oil 

During  tbe  aecond  year  of  life,  and  sometimes  later  than  this,  muoh 
difBculty  may  be  ezperienced  in  preventing  deformitiea  of  the  limbs  and 
spina  The  bonea  are  soft  in  severe  casee  of  ricketa,  and  the  ligamenta 
readily  stretch  and  deformities  ensue  in  spite  of  much  čare.  In  children  in 
hospital  confioed  to  tbeir  cota,  tbe  tibiie  will  bend  inwardB  in  their  lower 
thirds  from  the  legs  being  flexed  under  tbem  as  thej  sit  up  in  bed.  When 
the  child  is  able  to  crawl  or  stand  with  help,  it  will  want  a  great  deal  of 
looking  after  and  amuaing  if  deformities  are  to  be  prevented.  In  tbe  milder 
caaes  seen  in  private  practice  the  deformitiee  are  not  nsuallj  so  severe  as 
thoee  of  the  hospital  clasa. 

While  spliuts  and  cutting  operations  belong  to  the  domain  of  the 
sutgeon,  and  are  often  required  in  severe  deformities,  a  good  deal  can  be 
done  in  the  milder  and  early  cases,  while  the  bonea  are  stili  soft,  to  correct 
the  deformities  bj  manipulation  and  to  strengthen  the  muscles  and  liga- 
menta  by  massage  and  batha.  Osteotomies  are  chiefl;  of  value  in  the  lii^r 
stage  when  the  bones  have  become  hard ;  if  performed  too  soon,  there  is 
danger  of  relspae  if  great  čare  ia  not  taken  to  keep  the  child  off  ita  feet  for 
manj  moatha  after  the  operation. 

LITERATURE.— CoiiBT,  J.  TraiU  du  rachilitme,  deuiiims  MitioD,  IMl.— Stobltikkk 
and  Salob.  Biitrage  zur  Pathologie  dea  KiuiehtnwackitkuTt>». — StoRlTiKBR,  W.  "  Ueber 
Behuidlung  der  rachitis  mit  Neben  ni  ereniabsUm,"  JahiituA  filr  Kinderhtillmndt,  Bend  i. 
Hen.  1  und  2,  IBOO.— TowKaEKD,  C.  W.  "A  Cue  of  CooKeDiUl  Bicketi,"  ^rcAisu  o/ 
FtdiatTiet,  OcL  18M.— Hason,  E.  O.  "A  Cua  of  CoDgcniUI  Bickets,"  ^reAivet  of  Ptdiat- 
ria,  S«pt.  18B4.  AsHBV,  H.  "A  Cue  of  so-ulled  FceUl  or  CoogeniUI  Ricketa,  Laiteat, 
Aug,  17,  1901.— Abbott,  F.  C.  " Intnuterine  Riokets,"  Bni.  Med.  Jimnuil,  IMl,— 
Stoeltznbb,  W.  "Foetal  Uviodem  und  Cboudrodjitrophia  Foctalia  Hjperplutioa," 
Jakrinush  fUr  Kindtrheilhundt,  Heft,  1  n.  2,  1806.— Sabvchik,  P.  W.  "Die  Bubetumili," 
Jahrbuthflir  Kindtrhtillnmdt,  IMO,  p.  297.— Jahbs,  U.  A.  "A  Čase  of  Late  Ricketa," 
BeUtUh  Mtd.  and  Surg.  Journal,  1897. — Cluttoh.  "L»te  Bickets,"  SI.  TSoirxu't  Soifital 
Storit,  voL  xiT. 


RIgfOr    MortlS.      See  MbDICAL  JtIRISPBUDEMCB. 

Rlngworm.    Se«  Sein,  Pabasitic  Affections  of. 


,y  Google 


RODENT  ULCER 


Rodent  Ulcer. 
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TrtatmerU 464 

KoDBNT  ulcer  ie  tbe  term  commonl;  but  rather  UDfortanately  applied  to 
a  Uttle-malignant  varietj  of  carcinoma,  which  is  characteriaed  b;  certain 
peculiaritie&  It  was  first  deacribed  in  the  earl/  part  of  last  ceiitury  by 
Jacoba  of  Dublin,  ao  ophthalniic  eurgeon,  vhoee  attentioD  was  drawii  to  it 
from  the  fact  that  it  bo  frequently  occmred  in  the  ne^hbourhood  of  the 
ey&  AVhile  it  has  been  obserred  on  almost  eveiy  part  of  the  surface,  it  is 
most  commou  upon  the  upper  part  of  the  face,  and  indeed  the  great 
majoritj  of  cases  are  further  limited  to  two  situatiooB — the  angle  of  the 
aoee  nhere  it  risea  from  the  face,  and  the  outer  angle  of  the  e^e.  The 
former  of  theae  is  alfected  probabij  twice  aa  often  as  the  latter. 

It  is  often  etated  to  be  a  disease  of  late  life,  but  that  statement  wiU 
not  staud  critical  exaimnation.  The  statiBtics  from  wliich  it  is  dehved  are 
taken  from  hospital  reporta,  which  give  the  age  of  the  patient  at  the  date 
of  operation,  and  ignore  the  fact  that  the  diBease  maj  have  lasted  for  ten, 
fifteen,  or  more  jears.  It  bas  been  seen  in  patientB  as  young  as  fourteen, 
but  ite  earliest  signs  are  perhape  oftenest  observed  between  tbirtj-five  and 
fortj-five.  It  commencea  as  a  small  nodule  helov>  the  surEace  of  the  akin, 
and  has  usuallj  an  ezistence  of  man;  jeare  in  this  form  before  the  ulcera- 
tion,  which  the  name  leads  one  to  expect,  appears,  then  the  centre  sloughs 
awa7,  and  the  typical  rodent  ulcer  Ib  developed.  The  surface  is  Sat,  and  the 
ulcer  terminatea  in  the  abrupt,  raiaed,  rounded,  or  "  rolled  "  eA%b  which  is 
so  characteriBtic  of  the  disease.  It  is  due  to  the  presence  beneatb  the  skin 
of  cancerouB  alveoli,  which  elevate  and  stretch  the  skia  over  them.  To  tliis 
atretching  is  due  the  shin;  polished  appearance  wbich  the  rodent  edge 
invariabl;  bas.  If  left  alone  the  diseaae  steadil;  progressee,  attacking 
eyerything  it  meeta,  eventuallj  eroding  the  bones  of  the  skull,  and  thus 
leading  to  death,  but  in  spite  of  its  local  malignaucj  metaetaais  ia  practicall; 
unknown.  During  the  whole  of  ite  course,  unless  it  ahould  attack  sensitive 
atructures,  the  patient  rarely  complains  of  any  pain.  Itchiog,  hovever,  is 
usuallj  a  prominent  and  earlj  simptom. 

In  ita  early  stages  if  the  parts  are  kept  clean  the  ulcer  niay  heal  up, 
and  then  a  very  characteristic  appearance  ia  preaented,  which  haa  been 
compared  to  a  flat  vallej  aurrounded  by  ridges  of  hilla  The  patient  often 
congratulates  bimself  that  the  dJBeaee  has  diaappeared,  but  the  improve- 
ment  ia  a  misleading  one,  for  the  growth  continues  to  extend  under  the 
surface. 

The  origin  of  the  diaease  haa  been  the  subject  of  much  acrimonioua 
diacuaaion,  some  maintaining  that  it  developed  from  the  hair  follicles,  and 
others  that  it  aroee  from  the  aweat,  or  sebaceoua  glanda.  In  the  architecture 
of  the  grovrths  there  ia  often  a  suggestion  of  one  or  other  of  these  orimna; 
one  form  maj  have  a  tubular  appearance,  and  thus  suggest  the  sweat  gland, 
another  maj  spread  in  an  acinoos  manner  like  the  aebaceoua  one,  while  in 
some  the  olose  packing  of  the  cella  auggeata  the  "whorled  "  appearance  often 
seen  in  the  hair  follicles.  Most  of  the  observations  have  been  made  on 
cases  of  conaiderable  atanding  If  the  tumours  are  removed  in  the  pre- 
ulcerative  state,  or  better  stili,  if  molea  are  removed  beforo  there  ia  anj 
queBtion  of  their  being  maUgnant,  ali  the  varions  forms  maj  be  found. 
In  a  chance  collection  of  molee  ali  the  varietiea  of  architecture  seen  in 
rodent  ulcer  maj  be  obserred.    One  form  is  tubular,  another  acinoue ;  in 
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another  the  cella  are  arranged  ia  an  alveolar  maoner ;  indeed  it  ie,  'vitbout 
a  knowledge  of  the  histoiy,  often  impoasible  to  Ba,y  vhether  s  partioalar 
specimeD  is  a  mole  or  a  rodent. 

Moke  are  reall^  collections  of  epithelial  cells  which  have  become  de- 
tached  from  the  surface  epidermis,  and  in  most  cases  maintain  a  purel/ 
T^etative  emteoce.  If  epeclmens  are  takea  from  infants  or  youDg  chil- 
dren  their  development  from  the  Burface  epithelium  maj.be  readitj  Btudied ; 
and  it  is  probabte  that  Sir  Benjamin  Bnidie'a  clinical  oheerration  made 
long  ^0,  that  lodent  ulcer  developed  from  an  irritated  mole,  ia  the 
correct  one 

Diagnosis. — In  the  pre-ulcerative  Bt(^,  where  it  resemblea  a  mole,  there 
are  no  pointa  of  distinction  from  that  ezcept  the  Cact  that  it  ia  intreasiiig 
in  aize,  and  the  remoral  of  molee  in  the  euspiciooB  aituationa  ia  alwaj3 
desirable.  When  ulceration  has  set  in  it  may  be  confonuded  with  e^pliilitic 
or  tuberouloua  ulceration,  both  of  which  are  frequently  aeen  on  the  Cace. 
From  the  former  it  sbould  be  eaaily  distiuguished  by  ita  relative  alowne8s 
of  growth  ;  for  a  B7philitic  ulcer  will  attain  in  a  veek  or  tivo  a  aize  whicb 
it  would  take  a  rodent  montha  to  reach. 

From  a  tuberculous  ulcer  the  diagnosis  ia  not  bo  eas;.  While  tubercle 
is  essfintiaUy  a  diseaae  of  joutfa  and  rodent  of  middle  age,  esceptions  oocur 
in  both  cases.  The  tuberculoua  ulcer,  howeTer,  lacka  the  cbaracteristic 
edge  of  rodent,  and  the  rodent  ulcer  the  apple  jelly  nodules  of  lupua. 

Prognosis. — The  prognoaia,  unless  treatment  is  efGcacious,  is  extremelj 
grave,  for  although  the  progress  ia  slow  it  ia  ateadilj  onvards. 

Treatment. — -Moles  ma;  be  deetro^ed  by  electroljala  Like  ali  cauBtic 
metfaoda,  electrol^sis  has  its  riska,  for  if  the  destruotion  ia  not  abaolute  the 
irritation  may  reeult  in  stimulating  the  disease  to  fresh  aotivity.  The  real 
treatment  conaistB  in  early  recognition  and  complete  removal  by  the  koife. 
The  majorit/  of  casee  of  recurrence  are  due  to  the  conservatiam  of  the 
aurgeon,  who  ia  ansious  to  de8troy  the  patienfs  appearance  as  little  as 
posaible.  The  incision  must  be  quite  clear  of  tfae  edge  laterall;',  and  the 
entire  thickuesa  of  the  aldn  must  be  removed.  Some  ^ears  ^o  the  writer 
received  a  most  instructive  leason.  A  amall  rodent  about  the  aize  of  a  ailver 
penDy  wa8  removed  from  the  face  of  a  ladv.  Nezt  day  ezamination  of 
the  Bpecimen  ahowed  that  the  koife  had  divided  one  cancerous  globule.  A 
further  portion  of  the  skin  was  therefore  forthwith  removed,  and  in  it  was 
found  the  other  half.  Had  the  ezamination  not  been  made  it  would  have 
been  written  down  as  another  čase  of  recurrence,  whereaa  the  fact  vras  tbat 
the  disease  had  not  been  removed.  The  patient  was  the  wife  of  a  medioal 
man,  wbo  reporta  that  now,  sis  year8  aft^  the  operation,  there  has  been  no 
recurrence.  Wben  the  ulcer  has  reached  the  size  of  a  shilling  the  acar  left 
by  removal  is  often  undghtl^,  and  in  aucb  casea  the  metbod  stronglj 
recommended  by  ao  manj  American  dermatologiBts,  and  bj  Unna,  and 
Czemj,  of  destroying  the  growth  bj  means  of  arsenioua  acid  maj  be 
adopted.  It  must  be  erptained  to  the  patient  that  the  pain  is  verj  great, 
and  while  means  may  be  taken  to  modify  it,  the  metbod  is  inapplicable  in 
weak,  nervous  patients.  Equal  parts  of  arsenioua  aoid  and  acaoia  powder 
are  made  into  a  paste  with  a  little  water,  and  applied  to  the  part.  K  the 
akin  over  the  edges  is  thick  it  ahould  be  curetted,  ot  as  some  reoommend, 
be  painted  with  liq.  potaasse,  which  disaolves  the  epidermis.  The  duration 
of  application  depends  on  the  extent  of  destruction  which  is  necessar/. 
Arsenic  has  some  of  the  selective  sction  which  salicjlio  acid  has  on  Inpus ;  it 
deatrojs  the  cancerous  tissue,  while  only  inflaming  what  is  health;.  When 
tbe  destruction  bas  been  sufBcient,  poulticea  may  be  applied  to  hasten  the 
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Beparation  of  the  slough  and  enoourage  the  granulatioiie  to  fill  up  the  Iobs 
of  tifisue.  Ttiia  method  thoroughly  carried  oat  ia  justifiable  iu  oertain 
caees,  but  tbere  is  no  doubt  tbat  the  knife,  in  capable  bands,  is  a  more 
certain  metbod  of  treatmeot. 

PerhapB  one  of  the  moet  woiiderful  of  ali  the  propertiee  of  the  X-T&ja  is 
their  eEfect  upon  this  disease.  Discovered  more  or  lese  accideDtally  by 
Sequeira,  their  use  bas  spread,  and  the  beoefit  resiilting  from  their  uae  ia 
eveijvhere  acknovrledged.  Erposures  of  ten  minutea  daily  at  a  dislance 
of  four  iuches  wiU  often  destroj  a  todeat  the  size  of  a  shiUiog  in  siz  or 
eight  week3,  witb  a  resultant  scar  which  leaves  nothing  to  be  deBired  in 
appearanco.  Even  cases  which  have  spread  beyond  the  reach  of  the 
BUTgeOD'8  knife  cicatrise  in  a  perfectlj  wonderfuI  manner.  Tbe  X-raT 
apparatua,  howeTer,  is  not  in  every  one'8  hands,  and  thorough  exciaiou  stili 
remains  the  most  dependable  treatment  for  rodent  ulcer. 

ROSeOla.     See  Rdbella. 

Rubella:  Roserash. 

NOHENCLATdRB  . 
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NoHBKCLATUKE.  —  Koseola,  epidemic  roeealia,  epidemlc  roseola,  roačole 
^pid^mique,  roaerash ;  rubeola,  rubeola  notba,  rubeola  sine  catarrho, 
rub^ole,  rougeole,  false  measles  ;  Rotbeln,  German  measles. 

Definition. — A  definite  and  distinct  zjmotic  disease,  Tery  infeotious, 
and  occurhng  uauall^  in  epidemic  form  in  the  spring  of  the  jeax.  It 
mainly  affects  adolescenta  and  young  adults  of  both  8exe8.  It  afTords 
no  protection  against  measles,  scarlet  fever,  or  "  the  Fourth  disease,"  but 
protects  against  itself.  The  period  of  incubation^is  a  fortnight  or  more. 
The  disease  is  infeotious  even  prior  to  tbe  appearauce  of  the  rash,  wbich  is 
usuallj  the  first  noticeable  8ymptom';  and  its  duration  of  infectiTeuess  is 
about  a  fortnight.     It  produces  no  mortality  or  seguelse  in  tbis  oountry. 

Geographical  Bangk. — Tbe  disease  occurs  in  tbe  British  Isles,  on 
the  continent  of  Europe,  and  it  ia  known  also  in  Egypt,  India,  and 
America. 

HtsTOBV. — No  cases  in  medicine  are,  at  tim^,  more  perplexing,  and 
involve  the  ezpenditure  of  greater  tbougbt  and  judgment  than  zjmotic 
diseases.  Their  elucidation  has  bewildered  and  misled  many  of  the 
ablest  and  moet  ezperienced  physiciaus. 

The  disease  now  to  be  considered  is  perbaps  tbe  most  difficult  in  these 
respecta,  and  even  nov  its  cbaracter  as  a  distinct  disease  ia  aometimea 
denied.  It  seema  to  have  beeu  known  to  tbe  Arabian  phy8icians  under  the 
name  of  hhamikab.  Little,  bow6ver,  is  recorded  of  its  asistence  until  the 
early  part  of  tbe  eighteentb  centurj,  when  it  was  known  hy  tbe  name  of 
Roseola;  the  term  Epidemic  Rossaua  was  BubBequently  applied.  Tbe 
record  of  tbe  disease,  boweTer,  wae  sUght  until  the  middle  of  the  eighteentb 
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centuij  (1758),  nheo  the  G«nDaas  described  it  under  tbe  nameof  Bobsola. 
lo  the  middle  of  the  nineteenth  ceaturj  it  reappeared  in  German  medical 
literature  uoder  the  name  of  Rotheln,  which  w6,  anfortunatelj,  have 
translated  by  the  popular  name  of  Gehuan  Mkaslis. 

Scarcel^  aDy  term,  I  think,  in  medical  laoguage  has  created  so  mach 
perplezitj  sod  obacuritj  aa  the  word  measles ;  for  it  involves  inconceivable 
difticultj  through  the  confuBion  under  one  name  of  four  distinct  disease« : 
RosERABH,  Mkasles,  Scarlet  feteh,  and  Trhat  I  have  termed  prorisioDall^ 

a  FOURTH  DISEASE. 

This  uDcertaintj  haa  no  doubt  partiall^  arisen  from  the  vagaries  of  the 
diseaae  iteelf ;  and  partially  also  from  inherent  difficultiee  in  di^nosja,  bj 
reason  of  its  close  resemblance  to  meaelee ;  bat  undoubtedl;  the  principal 
cause  hae  been  ao  errooeouB  Domenclature,  with  the  result  tbat  EngUsb 
meaBlea  ia  confounded  wilh  German  measlea 

It  wa8  not  until  the  cloae  of  the  seventeenth  centui7  that,  marnl^ 
through  the  reeearches  of  Sydenham,  scarlet  fever  waa  difTerentiated  from 
measlee ;  and  at  the  end  of  the  nineteenth  centurj  roeerash  is  stili  con- 
founded with  meaales,  with  Bcarlet  fever,  and  with  the  fourth  disease.  Vet 
the  dilficultiea  are  not  greater  than  the  difierencea  between  typhus  and 
tjphoid  fevers — a  problem  ablj  solved  hj  Jenner  in  the  middle  of  last 
centurj  (1849-50)  with  beneficial  resulta. 

These  four  diseaaes  are  not  varieties  of  the  same  species,  but  are 
perfectl;  distinct  and  deliaite  diaeases,  uotwith3tanding  the  obacuring  re- 
semblances  which  may  sometimes  appear  in  "  certain  "  characteristic  features. 

A  fundamental  law  in  medicine — tbe  acience  of  our  practice  enforced  bj 
CuUen  more  than  a  centurj  ago,  but  now  too  frequentlf  ^nored — is,  tbat 
one  attack  of  an  eruptive  fever  eotails  inimunity  from  a  second  attack  in 
the  aame  individual  during  childhood. 

The  "  germa  "  of  infectioua  diaeaaes  apparentij  require  a  virgin  soil  for 
development ;  a  prior  attack  seems  to  exhauBt  the  aoil,  or  to  traosform  it 
chemicallj  by  the  producta  of  their  growth  in  auch  a  manner  as  to  render 
it  incapable  of  furniahtog  a  suitable  nidua  for  the  reproduction  of  the 
germa.  The  law  ia  ao  pervading — for  the  inaignificant  ezceptions  maj  be 
regarded  as  acientific  curiosities  only — that  for  tbe  practical  guidance  of 
our  work  it  may  be  adopted  ae  an  alfflolute  and  invariable  rule. 

Each  diseaae,  moreover,  has  ita  characteriatic  seed,  entirely  aui  generU  ; 
although  microphyte8  may  bear  aome  relation  to  aaprophjtea  in  their  origin. 

But  a  curioua  fact,  at  preaent  inesplicable,  in  the  life-history  of  these 
zymotio  diseaaea  is,  that  the  growth  of  aome  germa  in  the  bodj  seema  to 
produce  ao  essential  an  alteration  in  the  soil  as  to  facilitate  tbe  immediate 
iertilization  and  development  of  the  germa  of  other  diseases.  For  example, 
the  concurrence,  or  aequence  of  measlea  and  vhooping-cough,  of  scarlet 
fever  and  diphtheria,  aud  of  measles  and  diphtheria,  is  well  recogniaed. 

Etiologv. — (i.)  Predisposing  CavMt. — 1.  Age. — Some  authors  aaeert 
that  the  diseaae  is  most  prevalent  in  young  chudreo.  In  my  ezperience, 
on  the  contrary,  the  sufTerera  are  uBu^y  adolescenta  and  adults.  I  have 
very  rarely  observed  the  diseaae  in  infants,  or  in  children  in  the  nur8ery; 
only  occaaionally  io  private  achoola,  where  the  ages  range  from  nine  to 
tbirtien  yeara ;  and  when  it  occura  at  the  puhlic  achool  age,  thirteen  to 
nineteen  yearB,  the  elder  rather  than  the  younger  boys  have  been  attacked. 
After  Bearching  my  record  of  one  hundred  new  boya,  taken  conaecutivelj, 
I  find  that  twenty-eight  have  bad,  and  9eventy-two  have  not  had  thia 
diaeaae  before  their  entrauce  to  Rugby  School  at  the  age  from  thirteen  to 
fourteen  yeara 
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2.  Sex. — Eaoh  sez  is  equally  Uable. 

3.  Seasott. — The  diacase  appertains  to  spriog  and  earlj  Bummer;  out  of 
275  cases  wbich  I  tabulated  iu  1896,  ali  but  four  occurred  betweeD  Morch 
and  Julj.    And  it  becomea  epidemic  ever^  five  or  8ix  yeara 

(ii.)  £xciting  Causes. — 1.  Contagion. — Rubella  Ib  one  of  the  acute  infec- 
tioua  dieeaBes  depending  upon  a  Bpecific  virus  arising  from  germs  which,  so 
far  88  I  am  aware,  have  not  jet  been  isolated. 

2.  Mode  of  Communicatioa. — The  cbannel  of  esteneion  is  personal 
iatercourse,  aad,  wbeD  once  started  in  a  euBceptible  coiumunity,  the  dtsease 
spreads  as  rapidl;  and  widel7  as  measles — if,  indeed,  ita  speed  and  range  be 
not  greater.  My  ezperience  is  that  even  if  iaolation  be  adopted  on  mere 
euspicion,  and  without  waiting  for  definite  evidence,  the  diaease  will  spread. 

Varieties. — Until  the  year  1900,  from  want  of  actual  proof  to  the 
contrary,  I  believed  that  there  were  simplj  two  varieties  of  this  disease : 
one  in  whicb  the  eruption  resembled  that  of  measles,  the  other  in  which  it 
aimulated  scarlet  fever.  But  I  am  now  convinced  that  only  one  form 
exist3,  Damely,  that  in  which  the  eruption  is  of  the  measles  type  -  while  the 
scarlet  fever  variety  ia  a  diatinct  dis€aae,  which  I  have  provisionallj  termed 
a  "  Fourth  diseaae." 

(L)  Abortive  casee  are  frequent,  and  are  reaponsible  to  a  large  eztent  for 
the  spread  of  thb  diaease.  The  di£&ciilty  ia  one  of  detinite  detection,  as  no 
actual  illness  takes  plače. 

1.  Pink  Eyea — A  group  of  cases  of  roserash  ogcutb  which  have  no 
Bymptoms  that  I  have  yet  ascertained,  ezcept  pink  conjunctivie.  And 
these  caaea,  while  capable  of  tranamitting  the  lUnesa  to  others,  provide 
immunity  against  a  Bubsequent  personal  attack. 

2.  Another  group  of  caaea  of  roeerash  may,  I  believe,  oecur  (but  I 
cannot,  at  present,  advance  beyond  belief,  as  I  have  not  yet  sstisfied  my8elf 
by  actual  proof),  without  Bhowing  any  Bymptoms  beyond  aUgbt  feverishneaa 
and  enlargement  of  the  lymphatic  glands,  particularly  the  post-cervical,  the 
azillary,  and  the  inguinal. 

Symptomatology. — (1)  Premonitory  Symptoms. — In  many  instances 
none  are  diacoverable — neither  beadache,  vomiting,  catarrh,  nor  coiigh, 
thougb  Bome  amount  of  sore  throat  usualJy  ezists.  If  tbe  attack  be  severe 
there  mKy  be  eome  malaise,  aDorexia,  and  drowsine8s. 

(ii)  Sensalions  o/  Jllness. — Even  where  a  very  full  eruption  occura,  as 
intense  as  in  a  typical  čase  of  measles,  the  patient  uBually  states  that  he 
does  not  feel  ill,  although  other  indications  to  the  coutrary  may  be  visible. 
While  in  meaales,  I  have  heard  tbe  moet  vigoroua  declare  that  they  never 
felt  ao  ill  in  any  previoua  illness. 

(iij.)  The  Temperature. — The  variation  ranges  from  normal  to  103° 
Fahr.  or  even  104°  Fahr.  In  the  latter  caae  tbe  temperature,  in  my 
judgmeut,  arises  from  idioayncra8y. 

(iv.)  The  Pulse. — The  pulse  is  normal,  or  may  be  increased  in  frequency ; 
it  alwayB  bears,  however,  a  ratio  to  the  temperature. 

(v.)  Tke  Tongue. — The  tongue  ia  clean,  or  slightly  fiured.  It  ia  never 
coated  vrith  a  thick  white  fur,  and  never  peela 

(vi.)  The  Throat. — The  faucea  aro  d^  in  appearance,  of  a  motley  red 
hue,  much  resembling  the  eruption  on  the  skin.  This  condltion  of  the 
pbarynx  may  occasion  some  amount  of  cough. 

(vij.)  The  Glands. — The  Iymphatic  glands  throughout  tbe  bodv  are 
enlarged,  tender,  and  hard  like  peas — notably  the  posterior  cervical,  the 
axillary,  and  the  inguinal     But  they  never  suppurate, 

(viiL)  Tke  Eyes. — The  eyea  are  generally  pink  red  and  sufTused. 
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(ix.)  The  Eruption. — The  fiist  noticeable  BTmptom  is  UBually  the 
emptioD. 

It«  appear&Doe,  aijatt,  is  that  of  minute  Togy  red  dota  laiaed  Boniewhat 
from  the  aurface  of  the  skin,  but  not  pat«hes.  It  is  first  visible  behind  tbe 
ean,  on  the  scalp,  and  oo  the  face,  eBpeoiall^  od  the  oral  oixcle.  From 
these  edtuationa  it  eztenda  to  the  oeck:  and  chest,  and  ultimatel^  may  cover 
difTuself,  or  in  patches,  the  entire  body.  The  minute  dots  become  lai^er 
and  graduallj  coaleece,  fonning  patcbes  of  tbe  bafs  wing  pattern,  whicb  eo 
eKtend  and  alter  in  colour  aa  to  be  indistinguiBbable  from  the  n^  of 
meaeles. 

Id  other  cases  the  epots  become  so  diffused  that  the  rash,  in  patchee, 
reeembl^  the  rash  of  scarlet  fever ;  but  in  this  disease  the  diffiise  scarlet 
feyer  looking  rash  never  manifesta  iteelf  from  tbe  commeDcemeot. 

Tbe  eruption  lasts  from  one  to  five  day8,  aooording  to  the  D&ture  of  the 
attack,  aod  first  fades  where  it  first  appeared.  Itching  of  the  skin  occa- 
8ionaUy  ocours,  as  it  is  apt  to  do  in  ali  casee  vhen  h^penernia  of  tbe  akin  is 
presen  t. 

It  is  evident  that,  in  dlagnosis,  the  eruption  must  not  be  relied  on,  but 
a  coDsideratioD  of  the  collateral  sTmptoms  is  imperative. 

(x.)  I>e9quamaHon. — There  may,  perhapa,  be  a  little  brawny  desguama- 
tiou ;  but  freqaeDtl7,  or  ratber  usuallj,  none  occurs. 

(xL)  Albwninvna. — Where  albumiauria  is  found  it  is,  I  believe,  thab 
form  only  which  is  incidental  to  adolescente. 

Staors.  —  (L)  Tke  Period  of  ItKUbation. — By  this  is  meant  tbe 
interval  between  ezpoeure  and  the  manifestation  of  Bymptom&  The  firat 
noticeable  Bymptom  iu  ali  ordiuary  caaes  of  thia  diaease  is  the  rash,  and  it 
ia  from  this  epoch — from  rash  to  rash — that  tbe  period  of  incubation  can 
alooe  be  caloulated.  It  must,  however,  be  borne  in  mind  that  the  disease 
is  undoubtedly  infectious  prior  to  the  exbibitioo  of  any  Bymptoma  whicb 
the  minutest  Bcrutiny  can  discover. 

In  investigating  the  period  of  incubation  of  infectious  diseases  generali/, 
it  ia  esBential  that  every  čase  sbould  be  iD8tantly  removed  on  its  occurrence 
from  the  bouae  to  hospital,  aud  no  communication  whateYer  abould  be  per* 
mitted  between  the  sick  and  the  healthy.  Any  less  stringent  mode  of  isola- 
tion  is  absolutely  falkcious  and  inoperative.  The  period  aiso  oan  ODly  be 
calculated  from  well-marked  isolated  caaea;  or  from  the  beginning  and 
termination  of  epidemics,  wbQD  the  cosea  occur  Blowly.  An  attempt  to 
meaaure  the  incubation  period  during  the  height  of  an  epidemic  when  many 
are  succumbing  daily,  or  to  calculate  it  vben  the  disease  is  epidemic  in 
towns,  is  eDtire1y  futile.  I  desire  to  emphaaise  this  statement,  because  the 
incubation  period  of  this  ailment  ia  so  diverBely  aesigned.  One  of  the 
leading  epidemiologiata,  for  instance,  knowing  my  deep  intereat  in  tbe 
question  of  incubation,  iutormed  me  some  yeaT8  f^o  that  he  had  found  an 
inataDce  wheTe  the  term  was  barely  tweDty-four  honrs,  because  be  shoved 
a  čase  one  afternooD  to  a  youDg  medical  maa  who  deaired  to  see  the  erup- 
tion, and  on  the  aucceeding  day  the  youDg  practitioner  himself  was  attacked 
witb  roaerash.  I  pointed  out  to  him,  however,  that  the  disease  wa8  exceed- 
ingly  rife  in  London  at  tbe  tirne ;  tbat  bis  friend  was  travelliog  daily ;  and 
that  no  more  infectioua  placea  ezisted,  outaide  infectious  hospitals,  than 
railway  carriages,  trama,  cabs,  and  churchea,  which  are  rarely  Tentilat«d 
during  or  after  the  services.  Bubella  is  unqueBtionably  one  of  tbe  infectious 
ailments  whiGh  involve  a  long  period  of  incubation.  And  when  an  observer 
appears  to  find  an  incubation  period  of  lesa  tban  tvelve  daya,  he  sbould,  in 
his  owQ  mind  at  ali  events,  doubt  tbe  suppoeed  fact.    Tbe  most  commoD 
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period  ia  the  eigbteeuth  da,y ;  but  it  inay  laage  &om  twelve  to  tweDt7-two 
daj 8 ;  and  accordingl;,  whea  a  term  of  five  dajs  ia  alleged,  the  trne  period 
will  prob&bly  be  5  -t- 12  da/s. 

(11)  TTie  Period  o/  Ii^ection. — It  ia  needful  to  repeat  that,  although  in 
most  cases  the  first  detected  simptom  ie  the  lash,  the  diseaae  is  infectioua 
at  a  prior  stage,  for  even  when  I  hare  isolated  on  more  suspicion  the  dieease 
haa  Btill  apread.  I  am  not  prepared  to  epecif;  definitel;  t^e  length  of  thia 
earlier  stage ;  but  a  minimum  o(  forty-eight  houra  may  be  fairly  accepted. 
The  estent  of  infectiouaneaa  after  thia  period  I  am  not  able  to  aosign,  since 
ali  mj  caees  being  laolated  in  hospital,  the  poesibilitf  of  infection  haa  ceaaed. 
I  think,  however,  we  may  reosonabl;  asBume  that  tbe  diaeaae  ia  highlj  in- 
fectioua uDtil  the  raah  attains  ita  height,  and  that  it  graduallj  wanes  as 
thifi  fades  and  the  hrawny  deaciuamation  oeaaee. 

My  plan  at  Rugby  ia — 

1.  In  Ter/  mila  caaea  to  isolate  for  ten  da/a ; 

2.  In  the  average  caee  for  14  dava ; 

3.  And  in  a  aevere  caae,  followed  by  much  de6quamation,  to  allow  a  few 
daja  beyond  the  fourteen. 

In  ali  instancea  disinfecting  batha  are  given  on  aeveral  nighta,  and  the 
clothee  are  diainfected  aa  carefully  aa  in  scarlet  fever. 

Thia  plan  haa  never  failed  me  in  an  esperience  of  tbirtr-one  yeara;  but 
it  maj  be  that  even  theae  perioda  of  iaolation  are  longer  tban  ia  abaolutelj 


Owing  to  the  completeneaa  of  the  a/atem  of  iaolation  and  diainfection 
juat  deacribed,  which  should  be  the  plan  to  be  aimed  at  in  ali  infectioua 
diaeases,  I  poaaeaa  no  evidence  relating  to  tbe  retention  of  Infection  in  clothea. 

(iii)  The  Period  of  Proleetion. — In  my  judgment  there  ia  abaolute 
immunity  from  a  aecond  attack ;  and  I  believe  that  aiiy  contrary  atate- 
ment  ariaes  from  confuaing  thia  diaeaae  vith  the  "  Fonrth  diaeaae,"  or  witfa 
English  meaalea 

The  diaeaae  afToida  no  protection  againat  iEngliah  meaalea,  acarlet  fever, 
or  the  Fourth  diaeaae. 

Skqueijb. — There  are  piactically  no  aequelie,  though  I  have  aeen 
the  aubmaxillary  glande  enlai^ed.  Inaemuch,  bowever,  aa  the  alighteat 
feveriah  attack,  for  example  from  a  cold,  or  even  vaccination,  may  in  tbe 
delicate  or  cachectic  develop  latent  miachief,  and  may  be  anawerable  for  a 
considerable  deterioration  of  health,  so  thia  siight  feveriah  zymotic  diaeaae 
may  Bimilarly  act.  But  there  are  literally  no  8aquel£Q  patbc^omonic 
of  it. 

Relafse. — I  have  never  seen  a  caae  of  relapae  or  recrudeacence, 
although  theae  are  atated  to  occur  occasionally. 

Eelation  to  oteib  Diseasbs. — The  diaeaae  is  of  frequent  occurrence 
in  thoae  who  have  had  meaalea  a  shoit  tirne  previoualj,  and  vice  versd, 
80  that  theae  two  diaeaeea  are  mutually  unprotective.  And  when  the 
diaeaae  breaka  out  in  a  cot[imunity,  where  eome  have  had  meaalea  and  aome 
not,  it  attacka  them  indiacriminatel/,  and  never  developa  into  true 
meaalea. 

DiAGNOSis.— (i.)  Afeasles. — Some  caaea  of  thia  diaeaae  ao  accurately 
reaemble  meaalea  in  the  eruption  that,  at  a  cettain  stf^e  of  tbe  illneBa,  it  ia 
impoeaible  to  distinguiah  between  them.  The  temperature,  the  pulae,  and 
the  eruption  are  £requently  almoet  identical — the  diference«  varjing  m6n]ly 
in  degree.  The  diatinctiona,  therefore,  between  a  severe  čase  of  roeeraah 
and  a  mild  caae  of  meaalea  will  puzzle  the  moat  wary.  It  is  only  by  aeeing 
the  dieease  &om  the  commenoement,  or  by  atadying  a  group  of  cases  and 
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obtaiuiog  an  sccurate  histoi/,  that  a  valid  di^Doeifl  can  be  effected.  This 
difficultj  mainl^  arises  from  the  fact  that  the  diagDoeifi  is  apt  to  be  based 
on  the  appearaoce  of  the  eruption  alone,  without  the  devotion  of  BufBcient 
attentioa  to  the  hiBtory  of  the  attack,  the  inoubatioo  period,  and  the 
presence  or  absence  of  other  s^mptomB. 

Those  alone  who  are  connected  with  the  treatment  of  the  joung  wheD 
congregated  in  large  numbers  realise  the  difhcultj  and  doubt  produced  hy 
claaaing  two  perfectlj  distinct  and  definite  diseaseB  under  the  common  name 
of  MEA8LES  without  the  prefix  of  "  Eagllsh  "  or  "  German."  This  oonfusion 
maj  be  laigelv  lectified  by  calling  "  English  meaalea  "  (MorbilH)  measles, 
pure  and  aimple,  and  deeignating  German  measles  (Rubella)  koberash.  At 
present  when  a  pupil  is  oertified  as  having  had  "  measles "  it  frequentl7 
means  that  he  h^  had  the  German  variet7,  and  vie«  versA,  and  thus  he 
Btarts  an  epidemic  amongst  those  suppoaed  to  be  protected  bj  a  prerions 
attack. 

The  prodromata  of  meaelee  with  three  dajs'  malaise,  catarrh,  and  oougb 
Bccompauied  hj  fever  are  quite  patbc^omonic  of  measles.  The  eruption, 
not  appearing  until  the  fourth  daj  of  measles,  instead  of  the  first  as  in 
roserash,  is,  nowever,  quite  conviucing.  The  glandular  hjpertrophj  is 
absent  in  the  earlj  stage  of  measles.  And  the  period  of  iucubation  ie 
UBuallj  of  much  sborter  duration  in  measles. 

Sequelffl  are  frequent  in  measles  and  often  formidable,  wliile  thej  are 
absent  in  roserash. 

(ii)  The  Fourth  Diuaae} — Until  April  1900,  wheo  I  was  able  finali/  to 
prove  wbat  I  had  long  suspected,  I  had,  vrith  the  profession  generallj,  con- 
fused  two  diseases  under  the  head  of  mbella.  I  concJuded  that  there  were 
two  varieties  of  this  disease :  the  one  8howing  a  rash  resembling  that  of 
measles,  the  other  almoat  identical  in  appearanoe  witb  scarlet  fever.  It  ia 
quite  clear,  howe7er,  that  theae  are  not  varieties  of  the  same  disease,  but 
two  diatinct  disBases,  neither  of  them  protecting  againet  the  other.  For  in 
a  series  of  cases  of  the  "  Fourth  disease  "  421  per  cent  had  alreadj  snfTered 
from  roserash  (see  also  "  Scarlet  Fetek  "). 

(iii.)  Roaeola  Simplex. — This  eruption  also,  which  arises  in  hot  weather 
after  chill,  or  as  the  product  of  various  indigestible  artioles  of  diet,  closelj 
resembles  roserasb.  It  is,  however,  distinguished  bj  the  ahaence  of  fev^, 
as  well  as  bj  the  absence  of  enlargement  of  the  Ijmphatic  glands. 

(iv.)  Caterpillar  Saah. — During  the  season  when  roserash  is  rife,  aa  I 
pointed  out  in  the  Zancet  in  1881,  bojs  are  very  fond  of  keeping  caterpillais, 
some  species  of  which  occasion  a  rash  and  a  redness  of  the  ejes  which 
doselj  resembles  the  signs  of  roserash  at  its  commencement,  and  maj 
involve  considerable  difficultj  in  diagnoais  during  the  middle  or  the 
beginning  of  a  roserasb  epidemic.  [uie  onlj  safe  plan  is  isolation  for 
tweDty-four  hours. 

The  chief  ereatures  vrhicb  oocasion  this  rash  are : — the  oak-eggar  or 
Bombyx  quercu8,  the  Liparis  auriflua,  the  Arctia  čaja,  and  Arctia  viUica, 
and  the  common  drinker  or  Odonestris  potatoria  On  the  part  of  the  bodj 
OD  vhicb  thej  crawl,  or  whioh  is  touched  bj  the  fingers  that  have  handled 
them  or  cleaned  out  their  cages,  a  measlj  rash  appears.  As  a  rule  it 
commences  on  the  fingers ;  these  rub  the  ejes,  and  tjpical  measlj-Iooking 
ejes  are  presented.  Tben  the  face  or  neck  is  scratched ;  or,  if  in  cricket- 
clothes,  anj  part  of  the  bodj,  and  then  ensues  a  subcuticular  or  a  meaalj- 

'  "On  the  Confusion  of  two  difTerant  DiuMea  under  tbe  Nune  of  Bab«lU,"  CleoiMit 
Dnkea,  Lanal,  lltli  J11I7  ISOl  ;  "  Foarth  Diaease,"  J.  J.  WBaTBr,  Tlu  Jourmil  of  StaU 
Mtdieiin,  1901. 
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looking  rash.  So  common  is  tbia  occurrence  in  early  Bummer  thst  ia  making 
a  dif^oaiB  this  possible  origin  is  alwayB  in  mj  mind. 

(v.)  Flower  Eaah. — The  eruption  ariaing  from  hsndling  the  Primula 
obconica  also  cloBely  reaembles  the  rash  in  its  earlj  atage. 

(vi)  Dmg  iJasA.— Some  druge  may  also  create  a  difficulty  wbeD  they 
are  administered,  as  tbey  produce  a  verj  similar  eruption,  sach  as  the 
bromide  rasb,  or  tbe  copaiba  rash. 

PbOomosis. — The  prognosis  ia  favourable,  as  the  ailment  is  the 
simplest  of  the  zjmotio  diaeaseB.  Under  the  bead  of  "Se^uelse"  I  have 
pointed  out  the  cosea  where  even  tbia  mild  illnese  maj  cause  anziety. 

Trkatmbnt. — (L)  Isolation. — Ali  caeea  of  iafectious  illneBS  sbould  be 
iBolated,  and,  where  pcasible,  in  a  separate  house  or  hoapitaL  Even  tbia 
slight  illneas  should  be  included  in  tbe  rule,  sinca  it  ie  not  neceasai^  that 
ali  should  BuSer  from  it,  aod  it  is  eKceedinglj  inconvenient  and  unpleasant 
when  large  numbers  are  simultaneously  attacked,  even  although  tbe  lllnesa 
may  neither  be  severe  nor  fataL  Isolation  should  be  enforced,  vrhenover 
possible,  before  the  appearance  of  the  eruption  if  the  epidemic  is  to  be  kept 
under  control.  Tbe  difficultj  ia  that  so  many  fall  without  anj  palpaUe 
previous  symptom.  Stili,  during  an  epidemic,  wheD  the  young  look  beavy 
and  are  not  quite  themselves,  the  tirne  has  arrived  for  isolation. 

(ii)  PTophylactic. — TiVben  tbe  patient  haa  been  isolated  tbe  question 
arises  as  to  the  requi8ite  treatment  for  a  safe  and  8peedy  cure,  and  tbe 
earliest  poesible  release. 

My  invariable  cuetom  in  average  cases  is  to  keep  tbe  patient  in  bed  for 
five  dajs,  to  get  him  up  for  tbree  dajs,  and  to  send.him  out  for  siz  daya 
During  these  latter  days  he  bas  a  bath  every  night,  and  on  tbe  iifteenth 
dar  bis  clothes  are  passed  through  the  disinfecting  chamber.  He  is  tben 
Bafe,  even  if  some  dBBquamation  continuee,  to  mingle  wlth  his  frieads.  In 
mild  casea  a  few  daya  lesa  are  assigned ;  and  in  more  severe  cases,  or  in  the 
delicate,  a  few  dajs  more. 

(iii.)  Dietetic. — During  tbe  fever-period  a  milk  and  farinaceous  diet, 
with  plenty  of  water  to  drink,  is  essential.  Aa  the  fever  subsides  soups, 
^gB,  and  fish ;  and  after  a  day  or  two  the  ordinary  diet  may  be  allowed — 
bearing  in  mind,  however,  tbat  in  cbildren  and  adolescenta  the  appetite  is 
enormous,  and  aiay  be  satisfied,  since  growth  proceeds  even  during  illnesa. 

(iv.)  CvTcUive. — Nothing  is  necessarj  beyoad  the  ordinarj  rules  of  treat- 
ment for  slight  febrile  ailments,  unattended  by  complications. 

(v.)  Convalexents. — In  respect  of  the  period  of  convalescence  of  the 
young  I  desire  to  add  a  word  on  their  behalf.  Time  pasBea  wearily  with 
them  during  isolation  from  their  friends.  Tbey  oannot  always  be  reading, 
nor  is  this  beneficial ;  but  they  do  need  in-door  gamea  and  out-door  games 
ae  conducive  to  a  h&ppy  restoration  to  healtb. 

LITERATURE. —Thonfbd«,  T.  W.  "Bbtheln,"  A  TrtaOit  mi  nygieine  and  Public 
Beallh,  by  3t<vsnsaii  uid  Hurphf,  voL  IL — Bribtuwk.  "  Epidnnio  Bonola,"  TTu  Thtmy 
and  Praetiet  of  Mtdicint. — Tbomab.  "Rubsolk,"  Cvdopacdia  of  tfu  Practiee  of  Medicine 
Zienuseu.— WiLLiAJiH,  Dawhon,  "BubeU^"fy*toni^if«dM«iw,  ClifloTd  Allbatt.— " BubeoK" 
Cliiucat  Sodety's  Trantaetitmi,  voL  zxr^  Supplement 


Sacrum.    See  Fractorbs. 
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Ths  diaordere  of  the  Farotid  gland  have  alreadj  been  conaideied  (voL  ix. 
pp.  231-238).  The  other  ealivarj  glands  are  the  Bubrniisillar/,  the  sub- 
lingual  and  oertain  additional  glands,  tbe  cbief  of  which  aie  the  glands  of 
Kuhn  or  Blandin. 

Anatoht 

The  Sv,bmaxillary  glands  are  placed  8ynmietrically  beneath  thelower  j»w, 
one  fiUing  the  epaoe  on  either  side  whicb  is  left  betweeii  the  two  bellies  of 
the  digastric  mitBcle.  Each  gland  Uea  in  a,  triauguki  space  fonned  on  two 
aides  by  the  Bplitting  of  the  superficial  cervical  faacia,  whil8t  the  base  of  the 
thaogle  ia  the  perioBteum  covering  the  miier  ospect  of  the  lower  jaw.  Tbe 
Biibmaxillary  glaad  is  iotenuediate  in  aize  between  the  parotid  and  the  sub- 
lingual,  and  usuallj  weighB  ratber  more  than  a  qtiarter  of  ao  ounce.  It  is 
roughij  almond-shaped,  Dut  thera  is  a  deeper  portion  wbicb  is  prolonged 
forvards  and  inw&rdB  between  the  m^lohroid,  the  h^f^Iossus  and  the  genio- 
hyo-gIoaBUB  muaclea  and  belovr  the  lingual  nerve. 

The  superficial  portion  of  the  gland  is  covered  by  the  aldn,  faacia  and 
platyama :  it  resta  upon  the  stjloglosaus,  the  h^o-elossus  and  the  m^lob^oid 
muscles,  and  is  grooved  poatenorly  and  abore  bj  the  facial  artei7.  Tbe  duct 
of  tbe  8ubniaxillai7  bae  long  been  called  Wharton'8  duct,  after  its  diseoverer 
Thomaa  Wharton,  the  YorkBhireman  (1610-1673).  It  ruus  apwaTd8  and 
inward8  witb  the  deep  portion  of  the  gland,  and  opene  on  the  top  of  a  small 
papilla  at  the  aide  of  the  fraenum  of  the  tongue.  Tbe  duct  is  about  two 
incbes  in  lengtb  and  bas  a  thinner  wall  than  the  duct  of  Stensen.  The 
gland  receives  its  blood  suppl;  from  the  facial  and  lingual  branches  of 
the  extenial  carotid  artery,  whilBt  the  veins  emptj  themselves  into  the 
anterior  jugular  and  facial  Teins.  Tbe  nerves  are  branches  of  the  mised 
lingual  and  chorda  tympani  nerves  either  directl;  or  bj  branches  from 
the  8ubmaxillary  ganglion,  as  well  as  from  sjmpatbetio  brancbes  of  the 
plezus  surrounding  tbe  facial  arteir.  Tbey  are  interesting  because  the 
termination  of  nerves  in  gland  cells  wa8  firet  demonstrated  in  the  snb- 
maiillarj  b;  Ffluger,  and  more  recentlj  by  Faladino.  The  Ijmphatic 
glands  of  the  Bubmazillary  region  are  arranged  in  two  groups,  the  more  an- 
terior Ijing  on  tbe  mjlob^oid  muscle,  the  more  posterior  embedded  in  the 
submaxillai7  gland  —  one  or  more  glands  being  found  between  the 
Bubmazillar;  gland  and  the  hjoglossus  muecle.  Tbese  glands  are  of 
especial  importance  as  they  become  enlarged  in  cancer  of  the  tongue, 
and  in  performing  any  cmeration  for  epi^elioma  both  aspects  of  the 
Bubmazillarf  gland  mast  oe  carefullj  eiamined  for  enlaif;ed  Ijmphatio 
glands. 
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The  Suhlingual  glarid  liea  od  the  floor  of  the  mouth  so  cloee  to  the 
mucouB  membrane  that  ite  outline  may  be  eeea  projectdng  as  a  crest  runtung 
fora  and  aft  on  either  side  of  the  fraenum  linguae.  It  weighfi  about  two 
drachms,  and  is  thoa  the  amallest  of  the  three  chief  Balivar^  glanda.  The 
Bublingual  gland  lieB  upoa  the  m^lobf  oid  muscle,  and  has  behind  it  and 
upon  the  inner  aide  the  genio-h^ogloesus,  the  guatator^  nerve,  Whaji»u's 
duot  and  the  deep  pairt  of  the  Bubmaxillai7  gland.  The  sublingual  gland 
oonsifitfl  in  realitj  of  a  number  of  individual  glands  crushed  b^ther  iato 
the  semblance  of  a  eii^le  gland.  It  has  therefore  many  ducta ;  the  main 
one,  oalled  the  duct  of  Rivinus  or  BartboUn,  runs  close  to  Wharton'B  duct, 
and  eitbei  opene  into  it  or  oloee  to  it  on  the  floor  of  the  mouth.  The  smaller 
ducta  open  b;  eight  to  twenty  orifices  on  the  floor  of  the  mouth  between 
the  fraenmn  and  the  ranine  vein.  The  arteries  are  derired  from  the  sub- 
lingual and  submental  branches  of  the  facial  arterj,  the  veius  empt7  them- 
eelves  into  the  ranine,  whilBt  the  nerves  come  from  the  united  lingual  and 
ohorda  tympani  and  from  the  STmpathetic. 

The  aeceasonf  gland«  are  the  glands  of  Weber  situated  at  the  baok  and 
side  of  the  tongue  just  beneath  the  cireumTall&te  papillce  and  the  glands  of 
Nuhn,  eitnat^  beneath  tbe  mucoua  membrane  and  some  fibres  of  the 
genio-h^ogloesus  muscle  at  the  tip  of  the  tongue,  where  they  open  hj  several 
dncts. 

Inflammations 

Thk  ealivary  glanda  are  liable  to  inflammation  from  various  causee,  the  chief 
of  which  are  injury  and  infection^  Foremost  amonget  the  mechanical  causee 
are  calculL 

Salivabv  calculi  are  especiall^  liable  to  be  formed  in  the  aubmaxillary 
gland  and  to  be  arrested  in  tbeir  passage  along  Wharton's  duot,  but  they 
are  also  found  in  Steneen'e  duct  of  the  parotid. 

Pathology. — Their  mode  of  origin  is  uncertain.  It  used  to  be  thought 
that  they  neceasaril^  had  a  foreign  body  as  a  nucleus,  or  that  thej 
were  formed  by  the  precipitation  of  the  salta  contained  in  the  šaliva. 
Advancing  patholc^,  on  the  analc^  of  concretions  in  the  rermiform 
appendiz,  teacbes  that  although  theee  causes  maj  sometimea  act,  a  slight 
but  chronic  mierobio  infection  is  the  most  potent  factor.  The  calculi  are 
nauallj  aingle,  but  ae  maay  as  ten  have  beea  found  occasionallj.  The  ahape 
is  moulded  to  their  situation,  uauallj  elongated  and  rounded  when  they  lie 
in  the  duct,  they  are  often  irregular  in  outline  when  they  are  removed  from 
the  gland.  Tbey  vary  greatly  in  colour,  from  whito,  througb  grey  to  red  and 
black.  Sometimes  tbej  are  brittle  and  are  eaeily  redut^d  to  a  powder  by 
gently  pressing  between  the  fingera,  at  othere  they  are  stonily  hard. 
Chemically  thcT  oonsist  chiefly  of  carbonato  and  phosphate  of  Ume  with 
an  organic  basiB.  The  presence  of  a  calculus  niay  lead  to  acute  dilata- 
tioti  of  the  gland,  to  an  acute  inflammation,  which  may  end  in  resolution 
or  BuppuiatioD,  oi  to  a  series  of  chronic  changea  ending  in  Bcleroels  and 
atrophj. 

The  symptomt  vary  greatlj.  In  Bome  caaes  the  calculus  may  be  dia- 
chaiged  spontaneoualj  or  a  pricking  sensation  may  lead  to  an  exaniinatioD 
of  the  floor  of  the  mouth,  when  the  calculus  may  be  aeen  projecting  &om 
Wharton'8  duct,  &om  whicb  it  ia  easily  removed.  More  usually,  bow- 
ever,  the  presence  of  a  calculus  impacted  in  the  duct  canses  pain,  which 
becomes  worBe  when  escitation  of  the  gland  leads  to  increaW  flow  of 
Balivo.    'The  pain  may  then   be  very  intenae,  and  Diay  radiato   to  the 
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ear  on  the  same  Bida  It  is  Bometimes  accompamed  hj  evjdeoce  of 
vasomotor  disturbance,  as  is  Bhown  hj  an  acute  (edema  beoeath  the  mucouB 
membrane  of  the  floor  of  the  moath,  vrhich  is  Bometimes  called  an  acute 
lanula. 

Salivarj  calcuU  bave  been  mistaken  st  vanooB  times  for  dermoids, 
Upomata,  ranulffi  and  malignant  tumours,  more  rarely  for  tuberculoiu 
diseaae,  and  occasionallj'  for  perioetitis  of  the  jaw,  and  for  ossilying  ttunonrs 
of  the  floor  of  the  mouth.  It  should  be  borne  in  mind  that  calculi  in  the 
gland  give  rise  to  lese  marked  symptoms  than  those  in  the  duDt,  bat  that,  on 
the  other  hand,  they  are  more  likely  to  cause  an  absc«B8. 

The  trmtment  is  proph^lactic  and  curative.  The  propb^lazis  ooosistB 
in  keeptng  the  mouth  clean  and  Bweet,  bj  brushing  the  teeth  and  uaing 
appropriate  mouth  waBhe8 :  whil3t  the  curative  treatment  is  to  renaove  the 
calculus.  This  should  alwa78  be  done,  if  poeaible,  by  an  incimon  ionde 
the  mouth,  but  in  long-standing  casee  where  there  is  reasoD  to  think 
that  the  submaziUarf  gland  is  deBtroyed  as  a  result  of  the  inflamma- 
tion,  the  whole  gland  maj  be  removed  by  an  iuciaion  carried  beneath  the 
jaw. 

TUBEBCVLOUS  IMFLAHMATION  of  the  sallvarj  glanda  may  ooOur  in  two 
forms.  It  is  usuall;  an  inflammation  beginning  in  the  Ijmphatic  glands 
lying  in  immediate  relation  witb  the  affected  sahrar;  gland :  more  rarely  it 
is  a  true  inSamrnation  of  the  salivarj  gland  iteelf.  The  iTmpbatic  glanda  are 
in  closer  relation  with  the  parotid  tbim  with  the  8abmaxillary  gland,  and 
casea  of  tuberculosia  of  the  parotid  are  consequently  more  numeroue  than  of 
the  submaiilkry  gland. 

SrPHiLmc  iNFLAMUATiON. — ManifestatloDS  of  tertiarj  ayphiliB  have 
been  observed  in  the  Rubmasillarj,  the  sublingual  and  more  rarely  in  the 
parotid  gland.  In  the  sublingual  the  wbole  gland  bas  become  uniformlj 
enlarged :  in  the  Bubmaxillary  onIy  portions  oF  the  gland  are  affected,  whilat 
in  the  parotid  it  is  doubtful  wbether  it  is  not  the  lymphatic  glands  ratber 
than  the  gland  itself  which  is  aSected.  The  pn^uosia  is  good,  for  the 
avrelling  subsidee  when  iodide  of  potaasium  is  adminiBtered. 

Acute  Septic  Imfla.hhatiom  of  the  loose  conneotive  tisaue  of  the 
tbroat  and  neck  oflen  begins  in  the  neighbourhood  of  the  submazill&ij 
gland.  It  iB  kDowD  as  Angina  Ludovici,  and  is  of  great  clinical  and 
pathological  intereat. 

Simptome. — The  inflammation  attacks  previouslj  healthy  persons  of 
both  sexes  and  apparentlj  of  aay  aga  The  incubatioa  period,  if  there  be 
one,  is  not  marked  by  any  symptoms.  The  attack  begins  suddenlj  with  a 
rigor  whicb  varies  in  inten8ity,  and  ia  associated  with  a  rise  of  temperature 
whicb  reachee  ils  maiimum  at  once.  The  pulse  rarely  rises  to  more  than 
110-130  beats  a  minute,  and  it  is  characterised  by  inteEmittence,  weakuee8 
and  easy  compressibiIity. 

The  patient  complains  of  pain  in  the  tbroat  witb  much  diffiGu]ty  in 
8wallowing,  attended  by  great  malaise  and  prostration,  EUid  the  dysphagia 
increasea  untll  swal!owing  ia  impoBdble.  The  cellular  tisaue  of  the  parta 
involved  beoomes  acutely  inflamed.  The  skin  is  hot  and  tenae  over  the 
whole  or  one  side  of  the  neck,  and  there  is  a  bard  brawny  infiltiation,  the 
8wollen  parts  being  acute1y  teoder  to  pressure.  The  exudation  into  the 
cellular  tissue  is  generally  serous,  but  there  may  be  ditfuse  suppuration.  and 
sometimea  localised  abaceaaes  are  formed.  Secondary  abscesBes,  too,  are 
Bometimes  found  in  the  joints  and  in  otber  parts  of  the  body.  Speedy 
death  occurs  in  the  most  acute  caaea;  but  in  others  the  inflammation 
aubaideB  within  a  few  hours,  or  at  most  a  day  or  two,  and  the  patient 
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Tapidlj  recovere.  The  exaot  chanoel  by  which  the  mioro-orgaDisiii  enters 
the  body  is  unkDOwn,  though  it  iB  presumabi;  through  the  mouth,  for  the 
swelling  first  appears  in  the  neck  and  afterward8  spreade  in  both  directions. 
The  diaease  need  not  necessarilj  be  limited  to  the  parte  Srat  afTected,  for  the 
inflammation  may  spread  rapidly  and  involve  the  lunga  aod  pleura,  the 
peritoneum,  and  the  meningee  of  the  brain.  Indeed  the  nervous  sistem 
sometimes  appears  to  feel  the  full  effect  of  the  poiBon  after  the  local  in- 
flammation haa  compIetely  Hubsided. 

Treatment. — The  treatment  ia  based  upon  the  knowledge  that  the  eOect 
of  the  poleoning  is  acute  but  transient,  and  that  there  is  especial  daoger 
from  cardiac  failure,  from  BufTocation,  and  from  the  difficult^  in  Bwanowing. 
The  looal  inflamrnation  should  be  controlled  at  first  by  cold  compresseB,  but 
if  the  d/spnoea  is  urgent  tracheotomj-  should  be  done  early.  'VVhen 
suppuratioD  occurs,  numerous  small  inciaions  should  be  made  iuto  the 
oedematous  tissues.  Stimulants  are  urgentl^  needed,  with  suoh  food  as  the 
patient  can  Bwallow,  given  fTequently  and  in  small  quantities.  Quinine 
oombined  with  perchloride  of  iron  and  digitalls  will  be  of  aervice  in  most 
cases,  and  the  imperfect  ozygenation  of  the  blood  maj  be  improved  b; 
inhalations  of  oxygen. 

XeR03T0HIA. 

The  ealivarj  glands  sometimes  strike  work  entirely  and  permanently 
without  any  known  oauae,  and  there  resulta  the  condition  known  as 
xeroAtomia  or  dry  moutb.  But  the  losa  of  function  le  not  limited  to  the 
salivary  glands,  for  the  noše  and  ejes  are  often  similarlj  and  simultaneousl; 
affected.  Out  of  forty  recorded  cases  thirty-two  occurred  in  femalee,  the 
mouth  and  tongue  were  alone  affected  in  thiity-six,  the  noše  also  in  ten, 
and  the  eyeB  also  in  seven.  In  these  cases  the  toncue  appears  red,  cracked, 
absolutely  dry,  and  the  papillce  are  markedlj  atropnied.  The  inside  of  the 
cheeks  and  the  hard  and  soft  palate  are  dry,  nhilst  the  mucous  membrane 
of  the  mouth  is  soft,  smooth,  shining,  and  pala  The  teeth  often  crumble 
away  or  faU  out.  The  general  health  of  the  patient  remains  unimpaired 
and  the  digestion  does  not  appear  to  be  aSected,  though  8waUowing  is 
difficult  and  the  speech  is  hampered  by  the  drynesa  of  the  tbroat.  Ali  the 
Balivary  glands  muet  be  implicated,  but  the  parotid  alone  Bhows  any  gross 
lesions.  It  is  sometimes  enlarged  either  permanentlj  or  intermittently, 
occasionally  it  is  tender  and  once  it  ulcerated. 

Ho  treatment  is  curative,  but  some  improvement  is  said  to  have  taken 
plače  after  the  administration  of  pilocarpin  in  doses  of  one-twentietb  to 
one-tentb  of  a  grain  given  by  the  mouth. 

Pttalish 

Ptyalism  or  salivation  is  an  unduly  abundant  Sow  of  šaliva  due  to 
ezcessive  aotivity  of  the  Balivary  glands.  It  is  thus  the  opposite  condition 
to  that  producing  xerostomia.  It  occurs  physiol(^icaIly  in  pregnancy  and 
during  dentition.  Fathologically  in  various  aSections  of  the  mouth,  in 
hydrophobia,  and  in  some  fevers :  therapeutically  as  a  result  of  the  adminia- 
tration  of  mercuTy,  pilocarpin,  iodine,  and  copper  salts.  The  condition 
must  be  treated  casually,  but  inoreaaed  comfort  will  be  obtained  from 
astringent  mouth-vrashes,  and  especially  from  a  solutiou  of  potasalum 
chlorste  of  the  stieDgtb  of  twent7  grains  to  the  ounce. 
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The  tumours  aETectiDg  the  aalivarj  gUnds  inay  be  classified  ae  innocfflit 
and  m&IignaDt.  The  innoceiit  tumours  being  furtber  subdivided  into 
cjrstio  and  eolid. 

Bahula 

Eanula  is  the  name  giveo  genericallj  to  ali  CTstic  tumours  of  the  floor 
of  the  mouth  which  are  formed  in  connection  with  the  saliTarjr  glaods. 
Sanulee  are  either  sublingual,  subrneotal,  or  congenital. 

The  Sublingual  Bancu  is  the  ordinarf  form  of  tumoor.  It  is 
situated  in  the  floor  of  the  mouth,  and  appeats  at  fiiBt  ou  one  side  of  the 
fnenum  of  the  toogae  as  a  tense,  shin^,  and  bluiah  BW6lling,  which  oflen 
attains  so  laige  a  size  as  to  push  the  tongue  upwards,  thus  interferiug  with 
speech  and  mastication.  The  mucous  membrane  movea  freelj  over  the 
teose  o^Bt,  and  incision  of  the  Bwelling  allow8  of  the  escape  of  clear  fluid, 
which  is  sometimea  ae  thin  as  šaliva  but  is  more  often  glaijy.  Microeoopical 
examination  of  the  fluid  Bhows  that  it  contains  epithelial  cella  in  vaiioiis 
Btages  of  cjstic  degeneration.  Chemical  inveatigstion  proves  it  to  oontain 
mucin  and  albumin,  whilBt  it  is  free  from  any  am^lol^tic  ferment  or 
Bulphocyanide  of  potassium.  It  is  not  tberefore  simple  or  iospiesated 
šaliva. 

Patkology. — It  wa8  taught  for  a  long  tirne  that  a  rannla  wa8  due  to 
bloddng  of  Wbarton'8  duct.  But  this  can  be  diaproved  l^  the  fact  that  in 
some  inatanoes  a  bristle  can  be  pasaed  along  this  duct  when  a  ranula  is 
present.  Pathological  opinion  then  shifted  and  said  that  a  ranula  wa8  due 
to  a  dilatation  of  the  glands  of  N^uhn  or  Blandin  which  lie  near  the  front  of 
the  under  aurface  of  the  tongue  covered  by  some  fibres  of  the  genio-h70- 
gloBsua  But  microscopical  examination  of  the  walls  of  the  cyst  show  that 
they  contain  pouches  and  diverticula  Uned  \>j  glandular  epithelium  io 
Tarious  stages  of  c^tic  degeneration,  and  that  thej  are  not  simplj  derived 
from  dilat^  ducts.  The  more  likel;  explanation  of  a  lanula  is  to  be  found 
in  the  fact  that  it  is  a  true  cjstio  degeneration  of  some  of  the  manj 
glandular  atructures  in  the  floor  of  the  mouth.  Its  origin  is  not  always  the 
same,  as  it  ma,y  sometimea  be  formed  by  the  cjstic  degeneration  of  the 
submucouB  follicle,  sometimes  of  the  sublingual  gland,  and  lese  frequentl7 
of  the  glands  of  Nuhn. 

Trtatment. — Simple  incision  of  a  ranula  is  neither  easj  nor  serviceable, 
as  the  mucous  membrane  slides  over  the  tense  c/st  wall  bo  reodilr  that  it  is 
difficult  to  puncture  the  cjst,  and  if  onlj  a  small  opening  be  made  the  cjst 
rapidlj  refills  and  becomes  as  troubleBome  as  ever.  Tbe  cjst  should  tberefore 
be  dealt  with  methodtcally.  The  patient  should  be  plaoed  in  a  good  light, 
and  the  floor  of  tbe  mouth  should  be  rendered  insensitive  with  cocaine. 
The  mucous  membrane  is  then  Beized  witfa  a  pair  of  nibbed  forceps  and 
incised  freely  over  the  cjst.  The  cyBt  must  afterwards  be  opened,  and  aa 
much  os  poBsible  of  thewaU  should  be  cutaway  with  apairof  blunt  pointed 
sciBBora.  The  inner  wall  of  the  ojst  is  then  to  be  well  nibbed  witb  a 
pledget  of  absorbent  wool  wrapped  round  the  end  of  a  pair  of  pressore 
forceps,  and  soaked  in  a  Bolution  of  zino  cbloride  (40  grains  to  the  ounoe). 
This  rubbing  must  be  done  e9eotually,  for  the  cjst  waU  maj  be  itself 
honejcombed  with  smaller  cjats.  The  cjst  is  then  well  waBhed  oat  and 
is  ligbtlj  BtuSed  witb  cjanide  gauze.  It  soon  heals  bj  granulation,  if  tba 
mouth  be  washed  out  two  or  three  timea  a  daj  with  a  solution  of  1-60 
carbolic  acid. 
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SuBHSNTAL  BanuIuB  are  much  lees  often  seen  thao  the  sublingual 
varietj,  but  I  recentlf  had  a.  caae  in  a  man  of  thirty.  The  swelling  appeais 
beneath  the  chin  as  an  ill-defined  and  fluctuating  Bwelling,  which  nae  noue 
of  the  tense  elastic  feeling  which  is  so  marked  in  the  more  common  form  of 
Tanula.  Submeotal  lanulie  increase  ver^  elowly  in  aize,  and  do  not  give  rise 
to  any  trouhlesome  e^mptoma  for  a  long  tirna 

Pathology. — Theii  origin  ia  unknown,  but  it  has  been  BUggested  tbat 
they  may  be  the  reault  of  cyBtic  degeneration  of  outIying  parta  of  the  sub- 
maxiUai7  or  of  the  aublingual  gland,  or  that  they  mav  be  sublingual  ranulce 
which  from  any  cauae  are  unabte  to  extend  into  the  aoor  of  the  mouth,  and 
are  thuB  diiven  to  eztend  downwardB  inatead  of  upwardB.  Such  a  cauae 
would  be  the  Bcarriog  of  the  floor  of  the  moutb  produced  by  the  cure  of  a 
previoua  ranula. 

Treatment. — A  mibmental  ranula  which  oausea  incoDTenience  ahould  be 
treated  through  the  mouth,  if  it  is  poaaible  to  make  it  project  upwaFds,  or 
if  it  oo-exista  with  a  sublingual  ranula  More  frequently,  however,  it  haa 
to  be  disaected  away  through  a  skia  inoision  carried  beneath  the  chin. 

CoMGENiTAL  Banula  ia  Bometimes  found  on  the  floor  of  the  mouth  in 
Dew-borQ  children  as  a  result  of  the  imperfect  development  of  WhartOQ'a 
duct,  though  the  sublingual  or  the  gland  of  Kuhn  are  sometimes  at  fault. 

Treatment. — When  WartOQ's  duct  ia  obliterated  the  sw6lling  ia  often 
bilater&L  The  treatment  consiats  in  anipping  otF  the  imperforate  papilla 
with  a  pair  of  scisBors. 

Derhoid  Ctsts 

Bermoid  cysts  occur  ia  the  middie  line  between  the  genio-hyoglosBi 
muscles.  Tbey  grow  slowly,  and  u3uaUy  do  not  come  under  observation  before 
the  patie&t  has  attained  the  age  of  fifteen  to  twenty.  They  may  be  diatin- 
guished  from  tanulse  by  their  central  position  beneath  the  chin,  and  their 
waIlB  consist  of  skin  witb  hair  foUicles,  aebaceous,  and  Bweat  glanda.  They  are 
filled  with  aebaoeous  matter,  and  are  often  finnly  attached  to  the  aurrounding 
tissuea.  Sinular  cyBt3  are  sometimes  aeen  in  the  aubmaxillary  region,  where 
tbey  appear  to  be  formed  in  connection  with  one  of  the  t^animial  clefta. 
Both  the  lateral  and  the  median  dermoid  cyBtB  may  suppurata 

The  Treatment  conaiata  in  diasecting  them  out  if  they  are  nnaigbtlf,  but 
the  operstion  must  be  carried  out  with  due  čare  and  deliberation. 

The  solid  innocent  tumoura  of  the  submasillar;  and  aublingual  glands 
are  adenomata  and  chondromata,  but  they  are  less  common  than  m  the 
parotid. 

The  Malignant  Tiihodss  have  the  same  cbaracter  as  those  found  in  the 
parotid.  Tbey  are  endotheliomata,  formerIy  called  mixed  celled  tumours, 
sarcomata  in  their  vanous  forms,  and  in  the  čase  of  the  aublingual  and 
submaxillary  glanda,  epitheliomata  secondary  to  caocer  of  the  tongua 
When  the  aubmasillaTj  gland  is  affected  it  ahould  be  removed  as  early  aa 
poBflible. 
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Surgeon  to  ths  Victoru  Hoapitsl  for  Children,  Chelsea  ;  Auistant  SurgBon  to,  ■nd  Demon- 
itrator  of  Surgic«!  Pktholcigjr  >t,  8L  Bftrtholameii'«  Hospital,  London. 
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Sanitatlon.    See  Sewage,  Dispobal  of. 
Sand,  Intestinal.    SeeStooL. 
Sarcoma.    See  Tuhoubs. 
Saturnism.     See  Trades,  Dangbrocb. 
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Synonvms. — La  Oale  (la  Oratelle),  die  Kratze,  la  Eogna  (Ital.)  Among 
Btablemeo  in  London  the  itch  is  spoken  of  ae  the  "  dokes,"  Tei7  prob&bly, 
according  to  Dr.  Muiraj,  editor  of  The  New  Englisk  £Hctionary,  a  local  or 
vulgar  perversion  of  yuke8 — phonetically  altered  to  jukes  and  djukee. 
Oompare  juke — regular  northern  oame  for  itch;  also  jiUken,  German  for 
to  itch  ;  jeuken,  Dutch. 

Dkfinitios. — The  itch  is  a  disease  dne  to  an  animal  parasite,  the  Acaru* 
acabiei,  and  is  chaiacterised  bj  a.  special  lesion,  i.e.  the  huiTow  of  the  femole, 
and  bj  multiform  leaiona  produced  by  the  violent  scratchiug. 

Thb  Parasite. — The  Acarua  scabiei  (djcap^,  indivisible)  (vel  Sarcoptes 
hominifi)  is  not  an  insect,  although  it  is  so  stated  in  some  booka  on  diseaaeB 
of  the  akiu.  In  the  adult  condition  it  has  eight  lega,  whereaa  insecte  have 
0Qly  six.  It  belongs  to  the  Arachnida  (a  sub-clasa  of  the  Arthiopoda),  and 
is  included  in  the  order  Acaridea  (Cambridge  (21)). 

The  anatomy,  phy8iolc^,  and  life-hi8tory  of  the  Acarus  scabiei  have 
been  nunutely  studied  by  Bourguignon  (1),  whoBe  monograph  and  beautifnl 
platee  are  well  worth  consulting.  In  thia  plače  a  mere  outline  oiily  of  thla 
tnily  wonderful  creature  can  be  attempted. 

The  adult  female  acarus  picked  out  of  a  burrow  is  just  perceptible  to  the 
naked  eye  as  a  minute,  white,  globular  epeck.  Magnified,  the  animal  is  seen 
to  be  somewhat  tortoise-like  in  shape,  aod  provided  with  eight  legs  in  pairs : 
two  pairs  situated  anteriorly  near  the  head,  and  anned  with  suckers,  and  two 

Eaira  more  posteriorly,  with  a  long  seta  at  the  extremity  of  each  leg.  The 
igs  are  supported  by  chitinous  frameworks  ventrally  aituated.  The  fore- 
legs  are  employed  to  afford  siipport  in  starting  burrowing  operationa.  The 
female  may  contain  one  or  more  oval  eggs. 

The  male,  whilst  agreeiug  in  a  general  way  with  the  female,  ia  smaller ; 
moreover,  the  most  posterior  leg  on  either  side  is  provided  with  a  sucker 
instead  of  a  seta  for  purposea  of  copulation.  Postenorly,  too,  in  the  median 
line  there  is  a  hoise-shoe  Bhaped  chitinous  £ramework  vith  the  penia 

Mt^gnin  (22)  gives  the  foUowing  measuremeots :  female  030  mm.  in 
length  by  026  in  breadth,  male  020  by  016. 

The  acaruB  is  oviparous,  the  impregn&ted  female  constructing  a  buiTow  or 
cuniculus,  vhich  it  leaves  no  more,  to  lay  its  eggs.  The  burrov  is  situated  in  the 
hornv  lajers  of  the  enidermie,  just  above  the  rele  cells,  wbich  as  »  rule  are  not 
invadeni,  but  in  s  baa  caae  of  itch  in  b  leper  with  numberless  acari,  Radcliffe- 
Crocker  noted  one  acarua  among  a  score  in  the  upper  part  of  the  rete.  In  ber 
progresB  the  female  leaves  behind  a  trail  made  up  of  ova,  usualtf  plaoed  tnuis- 
ver8ely,  and  faces,  perforating  each  day,  according  to  Bourguignon  (IX  the  roof  of 
the  burrow  for  air.     The  acarus  has  no  tracheal  s^Etem,  but  breathea  by  the 

feneral  surface  of  the  body  (Leuckart  (23))  and  by  Bwallowing  air  (Bourguignon 
I )).     The  female  is  said  to  lay  some  fifteen  to  fifty  eggs  altogether,  and  once  tbis 
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is  accompliBhed  her  missioii  in  life  is  at  an  end,  and  she  dies.  The  eggs  are 
variousl?  stated  to  hatch  out  in  from  five  to  iourt««n  davs,  those  first  laid 
maturing  earliest.  Accordmg  to  Dubreuilh  and  Beille  (24)  the  larvse  find  their 
way  to  the  snrfaoe  through  the  roof  of  the  burrow.  In  the  figure  of  a  section 
through  a  buiTow,  magnified,  the  female  and  ova  in  various  stagee  of  development 
can  be  seen. 

The  larva  has  tiix  1e^  onlf,  and  undergoes  severa!  moults,  not  true  meta- 
morphoses,  before  reaching  the  final  adult  male  or  female  conditioD.  In  the 
first  moult  it  acquires  an  extra  poir  of  legs  and  becomea  &  n^mpha,  that  ia,  a 
non-aexuall7  difierentiat«d  form.  Later  on  leKual  charactera  are  acquired,  the 
females  then  become  impregnated,  and  start  on  a  freeh  cycle  for  the  preservatiou 
of  the  paraaite  (il^^in  (2i)).  A  moultiag  phase  is  Bhown  by  Bourguignon  (1)  in 
hia  plate  vi.  The  impreenated  femates  alone  burrow  ;  the  other  forms  either 
wander  freely  about  tne  body,  or  merely  ensconce  themselves  in  the  superticiat 
layers  of  the  epidermis  to  escape  detection  (Dubreuilh  (25)). 

The  animal  worl[s  and  feeda  at  night  It  ia  not,  therefore,  the  warmth  of  the 
bed  that  gives  rise  to  the  irritation.  In  bakers  who  work  by  night,  Dubreuilh  and 
Beille  (24)  have  not«d  that  the  irritation  came  on  about  4  a.il,  and  last«d  for  an 
hour  or  two,  According  to  Bourguignon  (IX  patienta  told  him  the  irritation  waa 
greatest  between  10  and  12  P.u. 

As  to  the  cause  of  tlie  irritation,  the  mere  movements  of  the  parosite  are  not 
sufflcient  to  account  for  the  violent  itching.  This  ansea  from  a  venomoua  fluid 
fMoquin-Tandon  (26))  or  irritant  šaliva  (Af^gnin  (22))  secreted  by  the  acarus  and 
introduced  into  tbe  skin.  Hardy  jx)unded  up  aight  acari  in  a  drop  of  water  and 
inoculated  the  back  of  his  hand  with  the  material  thus  obtained.  It  gave  rise  to 
marked  pruritis  (Dubreuilh  and  Beille  (24)X 

Theanatomy  of  the  paraaite's  beadandmouth  is  extremely  complicated.  It  has 
been  unraveiled  by  Bourguignon  Cl\  who  gives  drawings  of  tbe  magnified  com- 
ponent  parta.  According  to  nim,  ttie  acarus  punctures  its  victim's  tissues  with  the 
sharp  ends  of  its  mandibles,  and  then  by  a  process  of  squeezing  presses  out  the 
fluids  and  blood  corpuscies  on  which  it  feeds. 

Gkoobaphical  DisTRtBUTiON  ANS  Incii>ence.— The  itch  ia  wid»ly  distributed 
ali  over  the  globe.    As  far  &9  England  is  concerned,  it  is  very  common  among  the 

rr  and  not  rare  in  the  better  cTasses.  BadcIiSe-Crockei^s  fi^res  are  8  per  cent 
hospital  and  3  per  cent  in  private  practice  (27).  In  Scotland  it  js  more  prevalent 
than  in  En^land.  In  M'Call  AnderBon's  practice  it  occurred  in  about  16  per  cent 
of  bis  hospital  patients,  and  about  3j  per  cent  of  his  privat«  cases  (28).  On  the 
continent  of  Europe  it  is  very  common  :  Brittany,  Norway,  Italy,  Oreece,  Corsica, 
and  so  forth.  In  tne  United  Statea  it  was  at  one  tirne  very  uncommon,  but  of  lat« 
years  it  has  become  more  prevaleDtjWbite  of  Boston  noting  an  increase  from  9 
cases  in  1880  to  165  in  1888  (29).  There  is  no  doubt  the  increased  immigration 
of  Jews  from  Poland,  Rusaia,  Galicia,  etc,  haa  influenced  American  figures,  for  in 
London  it  is  comparatively  common  among  the  Yiddish  who  apply  for  relief. 
I  am  informea  that  among  tbe  Tamils  of  Ceylon  scabies  is  almost  universaL 
The  fact  ia  the  diseaso  is  world-wide,  the  parasite  being  everywbere  the  faithful 
attendant  of  man. 

Itch  is  more  prevalent  in  winter  than  in  summer,  for  reasons  not  far  to  seek. 

Symitou3. — The  features  of  the  diaease  are  the  characteristic  burrowB 
and  multiform  lesioDB,  either  due  directly  to  the  Acarus  scabiei,  or  ariBing 
secondaril;  as  a  result  of  the  scratchiag  induced  b;  the  irritation. 

The  burrow3  or  cuniculi  appear  as  more  or  less  sinuous,  irregular  lines, 
varjing  in  length.  The^  are  usuallf  short,  from  an  eighth  to  half  an  inch 
ia  length,  but  much  longer  ones  have  been  observed.  In  cleanly  people 
these  lines  maj  be  white,  but  in  the  greab  majoritj  of  caees  they  are  more 
or  leas  black  from  dirt. 

The  lesiona  directlj  caused  bj  the  acarus  maj  be  papulea,  veaicles,  and 
pustules,  but  these  are  not  present  in  coanection  with  ali  burrows. 

Scratching  gives  rise  indirectlj  to  excoriatibns,  secondarj  pua  inocula- 
tion  lesiona  of  varjing  degrees  of  eeveritj,  scabbed  papules,  wheala,  aod 
eczematoue  complications. 

The  distributioD  of  the  eruption,  besides  being  preseot  about  tbe  haods 
and  wri8ts,  ia  found  in  men  to  estend  from  the  level  of  the  nipples  to  the 
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hnees  in  front,  the  genitalia  beiag  vei7  fTeqaentl7  inrolTec!,  sod  occapiee 
the  buttockfl  ooly  postenorly,  e^>e(naUy  in  tailoTS,  carmen,  and  cobblera.  Id 
women  the  lower  part  of  the  back,  beiog  within  reach  of  the  handa,  is  aiso 
involved.  In  them,  too,  the  breasta  are  often  affected.  In  infants  the  feet 
are  commonlj  the  aeat  of  pustular  lesions.  The  head  and  face,  except  in 
infanta,  are  free. 

The  above  desoriptiou  applies  to  as  ordinaij  čase,  but  the  eraption  is  at 
timea  so  much  modified  by  the  individiial  habits  and  occupatioa  as  to  be 
mialeading.  In  the  first  plače,  no  burrovra  maj  be  found,  as  in  bricklajen, 
wa8herwomen,  and  bo  forth.  With  very  clea&ly  people,  who  use  plenty  of 
soap  and  water,  and  nail  bruahea,  the  handa  may  ahov  verj  little,  and  the 
leaiona  about  the  body  be  slight  and  indefinite.  In  such  casea  the  diognosis 
may  be  extremely  diŠicult. 

On  the  other  hand,  in  the  so-called  Norwegian  itch  the  vfaole  of  the 
body,  including  the  face,  niay  be  involred  These  extTeme  oonditiona  bare 
been  obaerved  chiefly  in  lepers,  in  wboiu,  oving  perhaps  to  apathy  and 
inseD8ibiiity,  the  duease  goes  on  for  yeaT8  uncontroiled.  In  a  young 
tuberculated  leper,  who  wa8  under  the  čare  of  Badcliffe-Crocker  (30),  the 
limba  were  thickly  encrusted  with  an  epithelial  mortar-like  depoeit. 
Soabiea  was  not  auspected  during  life,  as  the  itcbing  was  never  very  great. 
A  portion  of  akiu  removed  at  the  necrDp8y  Bhowed  the  epidermis  to  be 
riddied  witb  acaii  in  ali  atagee. 

Anihal  Scabibs. — An  eztreme  čase  of  itch  contracted  from  a  horae  has 
been  recorded  br  Besnier  and  M^gnin  (31),  in  whioh  the  latter,found  the 
Sarcoptes  acabiei,  var.  equi  The  niaa'a  eyebrowa,  beard,  and  hair  were 
thickly  cTusted,  and  hia  body  was  oovered  with  cloflely  aggregated  papulea, 
giviog  tbe  skin  the  appearance  of  ahagreen  leather. 

Willan  and  Bateman  (32)  figure  a  bad  oase  of  itoh  contracted  from  a  pig. 

Aa  ill-defined,  slight  papular  eruptioD  bas  also  been  obeerved  in  the 
human  aubject,  contracted  from  doga  and  cata,  but  the  acari  of  these 
animals  do  not  Ihrive  on  man. 

v^TiOLOOT. — Scabies  is  a  coDtagious  diaorder  due  to  a  parasite,  and  &om 
what  has  already  been  said,  for  the  disease  to  aiise  it  is  nece88ary  that  an 
impregnated  female  should  find  her  way  to  a  new  bost,  upon  whom  she 
may  start  her  buTTowing  proclivitiea  For  this  to  take  putce,  prolonged 
contact  with  itchy  persons  or  tbinga,  sucb  as  occurs  in  aharing  the  eame 
bed,  aod  so  forth,  muat  take  plače.  FopularIy  it  is  thought  that  absking 
bands  Is  sufficient,  but  thia,  to  8ay  the  least  of  it,  must  be  a  most  unusual 
mode  of  infection.  'WeariDg  infected  gloves  leada  to  recurrenoes  in  patients 
who  have  been  cured,  and  RadclifTe-Crocker  has  pointed  out  that  the 
tiousere'  pocketa  may  be  a  sourc«  of  reinfeotion.  In  connection  with  the 
latber  obaervation,  it  ia  possible  that  the  weIl-to-do  may  contract  tbe 
disease  from  their  clotiies,  for  malo  wearing  apparel  is  made  up  by  tailore  in 
their  own  homes.  Of  late  years  much  of  this  kiud  of  work  haa  fallen  into 
the  handa  of  Jews  from  Poland  and  Bussia,  who  ar«  steadily  populating 
Sobo  and  other  parts  of  the  West  End  of  London,  and,  as  I  have  Baid, 
scabies  is  not  uncommon  auiongat  them. 

The  AcaruB  scabiei  ia  no  reapecter  of  persons,  the  young  and  old,  lich 
and  poor,  are  aH  oae  to  him  in  hia  determination  to  perpetuate  bis  species. 
But  where  the  victim  is  dirty  and  carelesa  the  parasite  stands  a  better 
chance  in  the  stmggle  for  survival.  BuiTowing  operatione  are  best  carried 
out  undieturbed. 

D1AONO8I8, — In  well-marked  oases  the  diagnosis  ia  ea8y,  although  from 
want  of  attention  to  ali  the  facts  the  disease  ia  not  infrequently  overlooked. 
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To  EToid  eiTors  the  patient  shoiild  be  thoroughl/  aiamiiied.  Tbis  can  be 
doBe  ereB  in  the  čase  of  privata  female  patieuts  with  a  little  taot. 

The  distributioa  as  a  whoIe  is  of  -pijmarv  importaoce.  The  lesioae 
about  the  haails  and  wnBt8,  acattered  about  theae  parts  toitkout  order  or 
rtffularitj/,  is  a  striking  featuro.  Burrow8  should  be  Bought  for,  with  a 
watobiiiaker'B  lens,  between  the  fiagers  and  about  the  benik  of  the  wriBt8. 
VTith  a  little  čare  the  lecent  end  of  a  biiiTow  can  be  made  out — indeed,  the 
female  aoarus  can  sometimes  be  diacemed  aa  a  minute  rounded  eleration, 
and  bj  ioaertiDg  a  piu  or  a  finel^-pointed  needle  on  a  holder  at  this  spot 
the  paroaite  can  be  pioked  oat.  An  important  point  to  bear  in  mind  is 
tbat  the  ocanis  is  not  to  be  found  in  vesicles  or  pustulea  To  convince  the 
imbelieving  the  parasite  should  be  Bhown  under  the  microecope. 

On  the  other  hand,  ill-developed  cases  maj  present  great  diOSoulties  in 
aniving  at  a  conrect  conoluBion.  It  is  bere  that  the  Bocial  position  must 
not  be  allowed  to  influence  the  judgment  and  outweigh  ali  the  positiTe 
faotors  taken  together.  These  are — itching  at  night,  especiallf  between  the 
fingers,  the  distribntion  of  the  aciatch-marks,  uie  prasenoe  of  a  buiTow. 
As  far  as  the  last-named  is  conoemed  suoh  may  not  be  found,  for  the 
reaaons  eiven,  even  after  caieful  search  with  a  lene.  The  probabilities  of 
the  čase  Deing  Boabiee  must  be  carefuUj  weighed,  and  the  diagnosis  anived 
at  even  vitnout  the  assistanoe  of  a  burrow.  A  careful  ezamination, 
however,  niay  be  rewarded  by  finding  a  burrow,  when  an  attempt  to  secuie 
the  acarue  ^ould  be  made  in  the  manuer  aforesaid,  and  ite  capture  would, 
of  course,  clinoh  the  matter. 

Sometimes  the  &ot  that  more  than  one  member  of  a  famil^  is  afieoted 
will  be  of  diagnoetio  assistance. 

In  babiea  au  irregiUarlv  seattered  pustulac  eruption  about  the  bands  and 
feet,  especiall/  between  the  fingers  and  toes,  is  practicall;  bound  to  be 
acabies,  and  a  httle  čare  will  usuallj  confirm  the  impresaion.  The  mother 
in  such  casee  will  often  be  found  to  be  a  suSerer  herself. 

AmuLLL  ScABiES. — In  ill-defined  pniritic  eruptions  oontraoted  &om 
ftnimftU  the  lesions  are  ueuallj  slight.  No  burrow8  or  acari  would  be 
found.  The  diagocmis  would  be  hedped  by  the  knowledge  tbat  Beveral 
cbildren,  for  inst^ce,  were  affected,  and  a  pet  dt^  suffering  mim  some  skin 
diseaae  (mange)  kept  in  the  house. 

BiFFEaKNTlAL  DlAGNOSls. — The  chief  diffioultj  presenting  itself  is  the 
excIusion  of  eczema  of  the  hands.  If  it  be  borne  in  mind  that  in  eczema 
the  vesicles  are  minute  and  giouped,  nrhereas  in  Bcabiee  the  vecdcleB  and 
pustules  are  discretelj  seattered  about  without  order,  matters  will  be  muoh 
simplified.  Another  point  to  remember  is  that  an  eczema  or  dermatitis 
maj  mask  and  complicate  the  scabiee  as  a  reault  of  treatment  (stnmg 
eulphur  ointment  applied  indi8criminatel7  and  for  a  long  period).  K 
the  eczema  be  acute  and  ertensive,  it  would  perhaps  bare  to  be  dealt 
with  first  before  a  definite  oonclusion  could  be  arrived  at  Tet  the  hiBtor7 
of  the  derelopment  and  the  bod^-distribution  of  the  general  eruption,  apart 
from  the  eczema,  would  make  the  diagnosis  ceitaln. 

In  some  rare  instancas  the  patient  ma^  be  sufFering  from  other  oondi- 
tions  simultaneouslj  witb  the  itch.  For  instance,  I  have  seen  a  bad 
generalized  secondar^  sTphilide  complicated  with  a  marked  pustular  eruption 
ariaing  from  scabies.  Ita  occurrence  in  leproej  bas  already  been  refened 
to.  Again,  there  ma;  be  both  pediculosis  corporis  and  scabies,  and  even  in 
addition  pediculi  capitis  et  pubis.  I  Baw  a  man  at  the  Saint  Louis  Hospital 
auffering  from  severe  scabies  with  no  less  than  twelTe  indurated  chancres 
about  the  penis.  The  virus  had  found  twelve  open  doon,  the  result  of  itch. 
VOL.  X  31 
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Urticaria  mar  be  a  promiueiit  feature,  and  quita  put  one  off  tbe  track, 
unless  čare  be  taken.  Tble  empbasises  the  importance  of  careful  eiamiua- 
tion  vvith  a  lene,  vrhich  will  often  be  rewfuxled  b^  the  captuie  of  tbe 
acarus.  Tbe  fact  tbat  otber  membere  of  tbe  tomilj  itob  would  be  a  floger* 
poet  in  the  rigbt  diiection. 

The  difTeieutial  diagnoais  from  pediculosifi  veatimentorum  rests  on  the 
quite  different  distribution  of  tbe  complaint,  viz.  tbe  upper  part  of  the  back 
and  about  the  sboulders,  usiiaUj  in  elderlj  broken-dowQ  individuals  (see 
"PlDlCDLOSIs"). 

Urticaria  papuloea  (see  "  Lichen  Urticatcb  "),  which  occurs  chiefl^  in 
children,  hae  more  than  once  been  taken  for  scabies.  In  the  former  condi- 
tion  tbe  wbeals  leave  bebind  tbem  pale  red  pepules  witb  acabbed  tope  as  a 
reeult  of  tbe  marked  pruritu&  llie  abaeoce  cf  bmTows  and  of  lenons 
betveen  tbe  fingers  woald  be  f^inat  itch. 

In  infsnts,  ^ain,  acabies  ahould  not  be  taken  for  oongenital  Byphilis. 
Besides  the  positive  signo  of  the  former,  tbe  absence  of  corroborative  luetic 
ejmptoms  woald  point  to  the  trne  diagnoEds. 

Another  diaeaae,  uncommon  in  tbis  countrj,  viz.  prurigo  (PniiituB  mitis 
of  "VVillan  and  P.  ferox  of  Hebra),  would  be  cbieflj  excluded  by  the  doration, 
which  would,  unlesB  seen  very  early,  extend  over  ^ears,  aa  it  usuall/  begins 
in  the  firet  year  of  life.  In  it,  aa  in  Bcabies,  the  lesions  are  multiform.  ^Htej 
vary  from  pale,  small  pin-bead  papulea  to  pustules.  Tbe  eruption  affecta 
the  limbs,  which  maj-  be  covered  witb  red  and  soab-topped  papules  and 
crusted  pustular  leaione.  The  skin  is  rougli  and  thickened  as  a  reeult  of 
the  cbronic  nature  of  the  dieease.  No  bmTOWB  wouId  be  found,  snd  tbe 
disease  is  not  contagious,  tbough  more  than  one  child  of  tbe  eame  famil^ 
may  be  afiected  (vide  "  Fburigo  "). 

Barber'8  itch,  barniaid'B  itch,  brickla7er'a  itch,  are  not  itch  at  aU, 
but   cotne  under   Tinea   ajcoeis  (barber'8  itch)   or  trade   and  oocupation 


Prognosis. — Tbia  ie  fa^■ourable. 

Treathent  akd  Prophylaxib. — the  Srst  tbing  to  aim  at  in  tbe  treat- 
ment  of  acabies  is  to  open  up  the  burrowB  tbat  tbe  remedy  majr  reaoh  the 
acarus.  Tbis  object  is  attained  bj  the  use  of  soap  and  water,  and  a  brusb 
in  good  conditiott.  A  second  point  of  importance  in  to  disinfect  tbe  olothee 
and  the  bed  lineo,  eitber  bj  baking  or  boiling.  Old  gloves  must  be  de- 
strojed,  and  Badcliffe-Crocket  inaists  tbat  the  trouseia  pockets  abould  be 
bot-ironed  thorougblj  to  prevent  re-lnfeotion. 

From  the  propbylactic  point  of  view  it  ia  very  neceasar;,  vrhere 
several  members  of  tbe  same  family  are  afiected,  to  treat  them  ali 
simultaneouslj,  otherwise  the  disease  will  be  perpetnated  and  become 
hydra-beaded. 

A  conunou  and  efiectual  metbod  is  to  rub  in  ung.  sulphuris  aftei 
opening  up  the  buirow8.  This  is  a  little  severe  in  some  cases,  as  it  tmy 
lead  to  a  dermatitis  on  ite  own  aocount. 

WheTe  batbs  can  be  obtained  the  diseaee  can  be  cured  in  three  sittinss 
(tbree  to  make  sure)  in  the  foUowing  way : — The  patient  soaks  in  a  sulphide 
of  potasdum  bath  at  100°  (.^j-iv.  to  30  gallona)  for  a  quarter  of  an  bour. 
He  is  then  scrubbed  with  a  hard  and  sound  flesh-brush,  and  remains  in  the 
bath  for  another  quarter  of  an  hour.  The  balh  muai  nof  be  a  metal  one. 
as  it  would  be  spoilt  by  tbe  sulphide  formed. 

In  children,  and  for  private  cases,  the  foUowing  ointment  is  sufficieat : 
Napbthol  p  Ssa,  cretse  prep.  ^ss.,  adip.  ad  Ij.  It  ehould  be  rubbed  u-ell  in 
between  the  fingeis  and  parts  affected  after  soap  tubbing  and  scnibbing 
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with  a  brush,  and  left  on  ali  night.  In  the  momiug  a  plain  wanu-water 
bath  ahould  be  givea.  Thia  repeated  three  nights  runnmg,  if  -ptopmlj 
dooe,  wi]l  efiect  a  cure.  In  foang  children  a  tooth-bnish  can  be  used  to 
apen  up  the  buiTOWB. 

In  poor-law  infinnariea  tbe  following  is  used :  Quicklime  šj-i  Bulpbur 
3T.,  water  to  Oj.,  atirred  up  and  thoroughly  filtered,  made  up  to  tnentj 
ounces  agaiu,  and  tbeu  with  a  stifF  bniah  weU  rubbed  into  tbe  parts  after  a 
Hoap  and  water  bath. 

Man7  other  remediee  have  been  recominended,  euch  as  unc.  Bulph.  3j., 
bals.  Feruan.  Zj-,  adipis  Ij.;  StTracis  liq.  ^'.  adipis  Jij-  (M'Cair  Aaderson) 
— and  BO  forth.     The  aulpbur  compounds  are  lisble  to  Bet  up  a  dennatitis. 

Wearmg  aulphui  baga  and  spruiklii^  sulpbur  in  the  bea  bare  alao  been 
recommeDded. 

Should  the  patieat  become  re-infected,  a  little  parasitioide  ointment 
(Buch  aa  naphthol  oiotment,  vide  mpra)  ^ould  be  rubbed  into  the  fresh 
papules. 

In  many  cases,  because  the  cored  patient  continueB  to  itcb,  the  para- 
Biticide  remediea  are  continued.  Tbis  muBt  be  avoided.  Wben  the  treat- 
ment  bas  been  pioperl;  carried  out  as  above  the  disease  is  cured,  but  the 
aldn  maj  Tequiro  soothing  by  means  of  lotio  calaminffi  Cor  instance.  In 
Bcabies  it  is  as  great  a  mistake  to  over-  as  to  under-treat. 

In  conneotion  witb  treatment,  a  few  wordB  must  be  deroted  to  thoae 
casee  in  vrhich,  as  a  conseqaeiice  of  the  discase,  the  patient  gets  itch  on  the 
brain — a  bcabiks  ckrebbi.  Here  one  has  to  deal  with  a  stereotTped  delusion, 
and  it  is  impoeaible  to  convinca  such  patienta  that  thej  are  &eed  from  tbeir 
parasit«s.  Otheis,  ^ftin.  bave  never  had  itch  at  ali,  but  labour  under  tbe 
idea  thef  are  Icatbeome  and  fuU  of  the  vermin.  Needleea  to  aaj,  that  way 
madness  lies.  Where  argument  is  fruitleBB,  reBttaint  becomes  neoeaaai^, 
and  to  ttuB  end  the  relatives  or  friends  sboald  be  informed  of  tbe  true  state 
of  affiuia.  Dubreuilb  and  Maillard  bare  obeerred  ecabies  cerebri  in  aeveral 
members  of  one  familj^  in  which  a  čase  of  auspected  itch  had  occurred. 
(See  "  PzDicoLoais.") 

Thk  other  Acabi  which  aitack  man  abk  the  followimg  : — 

I.  The  Harvest  BuG(8o-called  i«;;(i«a«(Mmna/w;  rouget,  vendangeur, 
aoutat;  die  Emte — or  Orasmilbe). — Mčgnin  has  8hown  it  to  be  the  Bix- 
tegged  larval  form  of  TrOTobidium  holoterieum.  In  the  adult  condition 
thu  traoheal  breathing  acarus  is  a  vegetarian,  but  in  its  larval  state  it  is 
camivorous,  not  onlj  attacking  man,  but  also  various  animals  (doga, 
rabbite,  etc). 

Geographicallf  it  is  wtdely  distributod.  £n  Britain  it  flourishra  during  July 
and  August  (but  in  di7  Bummen  it  majr  be  found  later)  in  gardena,  on  l^atnens, 
nwpberry  and  currant  buahes,  etc,  etc^  and  is  especia]Iy  prevalent  nppftrentl; 
near  tiie  sea  and  on  chalk.  Mftude  h«a  observed  it  to  b«  absoluC«);  limited  to 
the  cbalk;  alopes  near  We>st«rh&iii  in  Kent,  but  the  parasita  also  occurs  on 
other  oeological  formations  (for  instance  Jurassic  or  Oolite).  It  is  iust  visible  to 
the  naked  e^e  as  a  emall  speck,  some  shade  of  red ;  its  colour  baa  been  varioiisly 
described  as  brick  red,  bright  scarlet,  rovg«  orangi,  like  Cajreone  popper, 
duil  red,  etc.  Ita  movementa  are  estremelv  active  and  rapid.  Women  and 
children  are  speciallv  liable  to  ita  attacks,  the  ankles  and  lega  being  the  parts 
most  uauallf  aSectoa.  Men  vearing  knickerbockers  are  more  liabte  than  in- 
dividuab  in  trousera.  The  paraaites  £x  themselvea  to  the  skin,  according  to 
some  at  the  baae  of  the  hair,  but  in  a  čase  recentlv  (Sept.  1901)  under  mj 
observation  I  could  not  confirm  this  with  a  lens.  The  lact  is,  the  animal 
drops  off  its  victim  once  it  has  gorged  itaelf  with  blood,  and  oa  vaj  patient  came 
up  to  town  from  the  aouth  coost,  mf  unsuccesaful  aearcb  maf  be  tnus  accounted 
for.    The  tirne  to  look  for  the  paraaite  wonld  be  when  it  is  feeding. 
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Trouessart  haa  BhowD  tbat  the  harveat  bn{['i  rostram  or  luiutellDin  ia 
filiform.  On  remoTiog  tbe  parosit«  from  the  Am,  tbis  appendag«  maj  be  mr- 
rounded  by  &  tubular-shapea  dermal  erchar,  which  Oudden  had  nuatmkea  fbr  a 
part  of  tho  feeding  apparatui.  The  larra  doea  not  burroir  nnder  tlie  sidn 
after  the  manner  of  the  female  acarns  acabie«.  At  the  aeat  of  it«  oparataon« 
it  givBs  rise  to  a  small  resicle,  wfaich  rapidljr  breaks  dowo  and  itcites  most 
intolerablj,  leadin^  to  violent  Kratching.  Hence  whealB  and  icabbed  euperficial 
uloarationa,  to  which  maj  be  added  the  results  of  pus  inoculation,  and  BOmetimot 
ecsematoua  ootnplicatioiu.  Other  part«  of  tbe  bodj  besidea  tbe  1^8  below  the 
kneea  mi^  be  afiected.  I  bave  aeea  scratch  leaioui,  fe«  in  nuniber,  aboat  tbe 
pubea,  thi^hs,  and  forearms.  In  another  čase — a  joang  girl— ttie  acratching  had 
been  so  violent,  the  patient  ramaining  without  treatment  and  subjected  to 
repeated  invasione  of  the  parasites,  that  the  cnuted  ecthyinatoiu  nrGeratioQR 
about  her  lej^  gave  rise  to  a  susiucion  of  sjphilia,  whic;h  was  at  once  diapelled  by 
tba  distribution,  mode  of  onset,  and  other  facta.    The  scalp  is  also  said  to  bave 


.  In  a  dviug^  comatoae,  phtbisical  patient,  Cudden  obeerved  larva^ 
ia  enormoiu  numbera,  tormin^  red  areaa  on  the  uin.  Tbev  bad  apparentlj  been 
brougbt  to  tbe  patienfs  bednde  in  bunches  of  flowera.  M%iun  bu  pointed  out 
that  harvest  bnga  maj  be  carried  in  whent-Bheavei  and  affect  the  men  hj^THJling 


Biagnesu. — The  distribution,  itching,  and  the  cbaracter  of  the  1 
togethei  witb  the  time  of  7ear,  and  the  fact  that  the  patient  lived  in  the 
counti7,  would  poiut  to  the  probsbilitj  of  k  harreet-bug  origin.  The  sez, 
too,  would  help.  A  searob  for  the  parasite,  with  a  lens  and  a  needle  on 
holder,  might  oe  rewarded,  but  the  diagnods  niust  be  made  apart  from  the 
clincbing  captuie  of  the  aoarus.  The  poaaibilit^  of  the  ooDvejranc«  of  the 
paraeite  to  towii8  in  eheavea,  perfaaps  is  truases  of  ha;,  etc,  must  be  borne 
in  mind.  Scabies  can  be  excluded  hj  attention  to  tiie  points  alladed  U> 
abore  {vide  p.  480). 

lu  d(^  tbe  harvest  bog  is  fouiid  chiefif  about  the  orbita  and  noee. 
Animals  ma;  be  canierB  of  the  parasite  to  man. 

Treatment  and  Prevention. — A  number  of  remedies  have  been  recom- 
mended :  benziiie,  essential  oils,  paraffin,  kerosene,  phenate  of  soda,  balBam 
of  Peru,  etc.  No  doubt  aH  of  them  are  efTectuaf,  but  if  a  patient  most 
continue  to  reside  in  an  iufected  locality  prevention  must  be  aimed  at. 
AVomen  and  children  sbould  wear  tbick  stockings,  tbe  open-woric  kind 
being  strictlj  discarded.  Maude  bas  found  keeping  the  legs  beiow  tbe 
knees  dreased  with  the  foUowing  uaeful:  OL  eucalypti,  oL  amrgdal,  aa 
Sj.,  oL  menth.  pip.  iT^^i.  As  tbe  parasite  appeais  to  be  active  onij  in  the 
late  aftemoon  and  evening,  sitting  out  of  doois  should  be  avoided ;  and 
Uwn6  near  the  houae  should  be  kept  waterQd  and  well  mowiL  The 
foUowing  will  also  be  fouad  uaeful :  Kaphthol,  cret.  pnep.  oa  laa.,  sdipis 
Jj.,  ft.  ung.,  or  ang.  h^diarg.  ammon.  diL  (gi.  z.  ad  |j.). 

II.  Deuodex  FOLLiCDLOfiOH  (also  Acarut,  tteatozoon,  entotoon. 
Simonea /oUiculoTUm ;  die  Hoarmek—oi  Saarbalgmilbe). — Like  the  Acarus 
scabiei,  tbis  parasite  is  s  non-tracheate  acams.  It  is  a  minute,  worm- 
like,  degeuetate  arachnidan,  with  an  elongated  abdomen  distinctl;  marked 
off  from  tbe  cepbalo-thorax,  which  bears  four  pairs  of  Btumpy  le^ 
It  vas  fiist  deecribed  by  Heule  (1841)  and  more  fullj  br  G.  Simon  ' 
(1842). 

In  length  it  varies  from  one-tentb  to  two-fifths  of  a  millimetre,  the  »bdominal 
portion  measuring  about  two-thirda  of  the  entire  length.  The  rostmin  ia  apadr- 
like,  and  is  Rapport«d  b;  palpi  made  up  of  four  jointa,  the  terminal  one  raiiR 
■upplied  with  a  hook,  curved  downwarda,  for  locomotion  and  penetration.  U 
inteata  the  sebaceouE  glands  and  comedones,  aod  usuallj  aevaral  parasites  are 
found  together,  but  Stty,  or  even  aa  manjr  as  two  hnndred,  maj  be  found  in  one 
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follicle.  Ther  are  of  oommon  oecurreace,  bein^  found  in  about  odb  peraon  in 
Gve  rmdilv,  out  not  in  the  new-borD.  The  skin  about  the  nooe  is  &  favourit« 
situ&tion,  Dut  Mibelli  and  Majocchi  have  found  them  in  the  Meibomian,  and 
Henle  originali;  in  the  ceruminous  gUnds.  In  man  the^  rarelv  give  rise  to 
an;  inconvenience  or  sjmptoms,  but  de  Amicia  and  Maiocchi  have  described 
pigmentatioD  of  the  face  as  a  oompUcation.  Dubreuilh  nas  reoentl;  recorded 
a  marked  čase  of  the  kind  in  a  ladf  of  fortf,  in  whani  acrapings  from  the  face 
rerealed  the  paraaite  in  ali  stoges  of  developrnent  in  enormous  nambera ;  bnt 
thflre  was  no  Bign  of  Miero»po)-on  furfvr,  Bhowing  it  waa  not  Tinea  versicolor,  for 
which  disease,  though  rare  on  the  face,  it  might  have  been  taken-  Domeatic 
animala  (piga,  cata,  sheep,  etcA  also  suffer  from  various  kinda  of  demodez. 
Follicnlar  mange  in  doga  caused  by  a  deinodez  may  prove  fatal,  but  M^gnin,  in 
opposition  to  Delafond,  Bourguignon,  and  Oruby,  conaiders  I)etnodex  caninos 
is  a  different  species,  and  not  communicable  to  man.  Demodes  folHculoram 
can  DBually  be  raadily  found  in  individuals  with  a  greas;  ekin,  by  ezpressiug  the 
sebaceouB  KlKnds  or  comedones  vitli  the  back  of  a  knife  and  eiaminiag  the  teased 
debria  in  glyceriD&  Where  there  is  pigmentation  antiseptic  applications  shonld 
be  tried,  but  Dubreuilh  in  his  čase  lound  that  &  chrvsarobin  and  salicjlic  acid 
oiatment  and  nn^.  hydrarg.  ammon.  led  to  no  change  after  three  months.  (Cbryaa- 
robin,  be  it  soid  in  paasing,  shonld  not  be  applied  to  face.) 

III.  DzBHANTSSns  ATiuM  {Lie  Vogdmilhe). — This  tracheate  acarus 
belongs  to  the  famil;  OamatidcB.  It  infeste  poultrjr,  and  maj  attack  man. 
The  parasite  is  noctumal  in  ita  feeding  habits,  Ijiag  law  during  the  daj  in 
the  cracks  and  crevices  of  hen-hoiises  and  hen-coops.  Feraons  tmiding  fowlB 
are  liable  to  tbeir  atlentions.  The  paraaite  is  onlj  a  temporarj  guest,  bat 
inay  repeatedlj  visit  ita  hoet,  giving  rise  to  recurrent  pruritus.  Tno  proper 
treatment  is  therefore  preventire,  and  to  thia  end  ben-housea,  etc,  ahould 
be  thoroughlj  disinfected  with  lime  and  hot  water.  The  itching  itself 
inaj  be  allaTed  bj  a  lotion  oomposed  of  liq.  cubonis  deterg.  3j.-3ij-i  aq.  ad 
fiviij- 

IV.  IxoDM  {Wood-tick»,  Pova  de  boU,  der  Solžboek). — Thia  is  a 
tracheol-breathing  acarus,  and,  aa  ita  name  indicates,  it  inhabita  woods,  etc. 
There  are  severa]  species  which  temporarilj  fasten  on  man  and  variouB 
aoimals.  Thej  are  not  fastidious  aa  to  the  host  as  long  as  thej  can  get 
their  meaL  Wood-tiGks  are  distinguiehed  by  the  great  estensibihtj 
of  their  integuments,  8welling  up  to  a  large  aize  (a  pea  or  so)  after  a 
meal. 

The  species  mtMt  common  with  us  is  Izodes  reduvius  or  ricinus.  The  female 
alone  is  parasitic,  the  larvte,  nyraphs,  and  males  only  fizing  themselres  on  man 
and  animals  for  purnoses  of  transport.  The  acarus  is  armed  with  a  roatrum, 
which  it  bores  into  the  skin,  and  os  it  ia  provided  with  minute  barbs  directed 
backward  (after  the  mannerof  arrow-heada  and  fish-hooks),  it  becomea  verv  finnly 
nnchorad  in  the  integumeot.  The  parasite  should  therefore  never  be  forcibly 
removed,  aa  in  that  čase  the  roatrum  irould  break  off  in  the  puncture  and  give  rise 
to  paia  and  inflanimatory  Bw«llin^.  The  animat  shoald  be  either  allowed  to  finiah 
its  meal,  or  a  drop  of  some  essential  oil,  or  turpentine,-  or  benzine  placed  upon  it, 
when  it  will  withdFaw  its  proboscis  and  die.  Soldiers  in  the  United  States  use 
tobacco  juice.  Blanchard  has  recorded  the  curious  čase  of  a  man  who  com- 
plained  of  a  suiall  growth  about  the  aize  of  a  faazel  aut  on  the  abdomen.  It  was 
removed,  and  on  cutting  into  it,  a  fecundated  female  Izodes  ricinus  (or  reduvius 
nccordine  to  Mdgnin)  wa8  discovered.  The  creature  was  8  millimetres  Ione  and 
of  a  TelRiwi8h  white.  fŠimilar  cases  have  been  observed  by  others.  Although 
liarmlesB  as  a  rule  to  man,  ticks  are  respondble  for  Tezas  cattle  fever,  probably 
by  inocutating  a  hiematozoon,  Pii-oplattna  bigeminvm. 

Abgab. — This  genus  is  closelj  allied  to  izodes  and  belougs  to  the  same 
family  {Izodides).    The  A^aa  acari  differ  in  their  not  being  prorided  with 
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a  cephalo-dors&l  plate.  A  EaropeaD  species,  Argas  reflezus,  is  panaitic 
OD  pigeons,  and  infeets  pigeon-Iofls.  In  old  diaused  lofts  it  may  soTvive 
for  loiig  periods  without  food.  Aigas  reflezus  aometimes  attacks  man.  It 
is  noctumal  in  habits,  and  in  ita  mode  of  feeding  reeembles  ucodea.  It 
maj  prodace  varioiiB  lesions,  sach  as  a  crowD-3ized  cedematous  patcfa, 
extremely  itchj,  whioh  nsually  eubeides  in  the  courae  of  a  few  houra,  bni 
instead,  it  may  increase  in  size  and  epread  up  the  limb,  giving  rise  to 
buming  sensations,  accompanied  by  a  vesicolar  eruption.  Giant  urticaria 
ma7  alao  occur,  and  affect  many  porte  of  the  bodj,  incloding  the  tongue, 
etc.,  witb  diarrhoea  and  vomiting.  At  the  seat  of  the  puncture  a  small 
hard  papale  may  persist  for  montbs  and  even  yeara.  As  in  the  čase  of 
ixodes,  if  the  parasite  is  removed  before  it  has  fimshed  its  meal,  the  rostrum 
is  left  behind  in  the  small  wound  The  treatment  is  the  same  sa  for 
izodes. 

Id  the  north  of  Persia  (Meana),  Argas  persiciu  b  aaid  to  give  rise  to  serere 
constitution&l  sf  mptoms  in  Earopeana,  the  aatives  being  inunane.  It  eoee  there 
by  the  names  of  Guerib-ffiitz,  MaUeh,  and  Eatchbhed-gvet.  On  the  other  band, 
I^boulbine  and  Mčgoin  throw  some  doubt  on  the  accounts  of  travellera  as  to  the 
serious  results.  Theae  two  observera  eiperimented  on  themaelves  with  tvo 
Peraian  species,  Ar^as  perstcus  and  A  Tholozan,  which  had  been  seut  to  theiu 
and  kept  without  food  for  four  ^ears.  They  only  experienced  marked  praritus, 
witb  the  production  of  a  small  violaoeous  ecchymoaia  at  the  seat  of  punctare,  bnt 
no  other  untoward  simptoma.  Tholosan,  who  practised  for  jreara  in  Persia,  has 
confirmed  the  evil  repntation  of  Arsas  persicna  It  infesta  old  hoases,  Iring 
perdu  during  the  day  in  the  cracks  of  the  walls  and  floora,  and  issuing  forui  at 
night  to  feea  on  man  and  beast. 

In  Portuguese  South  Africa,  Ar^is  moubata,  firat  deecribed  b;  LivingEtone 
( Ambaca  and  Tete  on  the  Zambesi.  In  tbe  latter  plače  itis  called  Au/k  &nd  £11), 
{Garrapata  and  Tampan  by  the  Portu^ese).  In  oddition  to  local  irritation. 
vomiting  and  purging  may  occur.  Daniels  bos  also  found  it  in  British  Centra) 
Africa  It  is  very  necessary  to  search  moeqnito  nets  for  the  ticks  before  retiring 
for  the  night. 

M^nin  alao  mentions  Arg^  Americanas  (caUed  Chintlu  and  -A^m^  in  South 
American  Columbia),  which  ia  perhapa  the  same  acams  as  Argas  Talaf&  irhich 
worries  travellers  at  night  in  Guatemala.  In  South  America  both  ixoaes  and 
argas  are  popularly  atjled  garapatas. 

^  AoDEHniTu. — (a)  Acakus  hobdbi  {KritopUt  riuMiMffuicutotui). — Oebar  has  ^ven 
this  name  to  a  larval  form  found  in  barlev,  and  which  affects  the  harvestera,  gtving 
rise  to  great  itching,  eczema,  or  a  marked  urticarial  eruption.  Kotler  has  also 
seen  many  cases. 

(6)  TvDEcrs  MOUCSTBBB,  according  to  Blanchard,  is  common  in  Belgiaro,  tbe 
acanta  having  been  imported  with  guano  from  Pem.  It  attacks  man  and  animals, 
giving  rise  to  smart  itching. 


Scapula.     Ses  FRACTUREa. 
ScaldS.     See  BURKS. 


Scalp> — Among  the  important  anatomical  and  phyBiologioal  points 
to  be  borne  in  mind  in  connection  with  the  scalp  are — (L)  the  great 
vaBCularity  of  the  tisaue,  in  virtue  of  whieh  the  healing  power  of  woimd.s 
is  promoted ;  (ii.)  the  richneas  in  vessela  and  lymphatics  is  a  source  of 
danger  in  the  absorption  of  tozines  generated  locallj — tfaia  holds  true 
very  especially  of  sucb  conditions  as  erjsipelas ;  (iii.)  tbe  relationship  of  the 
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scalp  to  the  hair  and  hair  bulbB — of  special  importance  in  rslation  to 
conaitiouB  of  eeborrhoea  and  allied  disorders. 

The  injuries  of  the  Bcalp  do  not  call  for  special  notice.  The;  are  to  be 
treated  on  general  suigical  principleB,  i.e.  asepsis.  The  rare  fonn  of  injury 
to  the  scajp  aaaociated  with  child-birth  (Cephalhsematoma  neonatonim) 
is  described  in  voL  vlii.  p.  359,  The  Bcalp  is  liable  to  injur;  in  cases  of 
Bevere  head  injuries,  but  in  these  instances  the  lesion  of  the  scalp  is  of 
little  moment  in  comparison  with  the  more  severe  injurj  to  the  intra- 
cranial  contents  (see  "  Bbatn,  Subobrt  op,"  voL  ii). 

The  onlj  disease  of  the  scalp  calling  for  special  notice  ia  erjaipolaB. 
EiTsipelas  of  the  scalp  is  an  important  disease  from  two  poiuts  of 
■view.  In  the  first  plače,  the  disease  is,  even  in  apparentiy  alight 
oaaes,  alwa7B  one  of  considerable  gravity,  as  a  vei;  acute  general 
sTstemic  infection  maj  develop  aud  terminate  fatall;.  And  secondl;, 
the  sequel8e  of  the  disease  are  of  great  importance,  and  merit  more 
attention  than  they  generali;  receive.  The  ^irriter  latelj  saw  a  patient, 
a  young  woman  set.  26,  whoee  histor;  was  as  followB :  Er^sipelas  of 
the  scalp  (severe)  in  October  1901,  acute  mania  at  end  of  November, 
followed  by  recovery  and  two  relapses,  gradually  developing  asthenia  and 
emaciation,  death  occumng  in  Februar;  1902.  At  the  post-mortem 
examination  there  were  found  gross  intestinal  changes,  evidently  of  a  few 
months'  duratioD,  which  were  probabl;  the  focus  of  absorption  of  tosines 
inducing  the  severe  mental  changes.  The  original  attack  of  erysipelas 
had  apparentl;  so  lowered  the  general  immunit;  as  to  allow  acute  racterial 
infection  of  the  alimentar;  canal,  with  ali  its  attendant  results,  in  this 
particular  čase.  Such  a  record  emphasises  the  importance  of  due  con- 
sideration  being  paid  to  erysipelas  of  the  scalp,  from  the  point  of  view  of  its 
remote  etfects  in  diminishing  the  general  and  looal  powers  of  resistance  in 
the  individuaL 
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I.  NoHENCLATUBE. — Scarlet    fever ;    scarlatiua ;    febris   rubra ;    scarlatme ; 
Scharlacbfieber. 

II.  DKFiNmoN. — A  zymotic  dise^se  characterised  by  a  hypenemic  exui- 
them  of  a  punctiform  chajacter,  diffused  moie  or  lees  over  the  entire  surfaoe 
of  tbe  bodj,  whiob  appeats  od  the  second  da;.  It  is  preceded  hj  an  in- 
flammatiOD  of  the  faucee,  and  foUowed  bj  general  deBquainatioQ.  It  is 
attended  hj  fever  and  nervous  STtnptoma ;  ana  the  jomts,  serous  membranes, 
glande,  kidiieyB,  and  tbe  subcutaneooB  areolar  tifisue  are  frequeDtly  inTolved. 
Tbe  entire  diaease  is  tbe  exhibition  of  an  infeotion  of  the  organism  \>j  a 
specific  bacillus,  termed  the  Btreptococcus  conglomeratue. 

III.  HiSTORY. — Hirsch  fumifibes  the  first  account  of  the  diaeaae  as 
emanating  from  Sicily  in  1643 ;  wbile  Ingraasias  of  Palermo  described  it  in 
1556.  In  the  beginning  of  the  seveuteenth  ceDtuiy  Sennert  refers  to 
soarlet  fever  as  acother  form  of  measles.  But  it  wa8  not  until  the  siith 
decade  of  the  seventeenth  century  that  Sydenham  definitelj  establisbed  the 
dietinction  between  scarlet  fever  and  meaales.  He  was  foUowed  bj  Morton, 
who,  at  the  close  of  the  same  centur;,  sgain  maintained  the  identit;  of  the 
two  diseases,  with  a  differentiatioii  onIy  in  respeot  of  the  cbaracter  of  the 
ezanthem.    Sinoe  that  date  scarlet  fever  bas  been  regarded  as  a  distinct 
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disease.  From  We8tem  Europe,  where  it  appareiitly  originated,  it  has  beeo 
con8tantly  ezUtent  in  sporadic  cases,  becoming  epidemic  from  tirne  to  time. 
Lat  without  anj  regular  periodicitf.  B7  means  of  the  pereODal  inteicoiirse 
whicb  conunerce  involrea  the  dis^iBe  has  been  coave^ed  to  other  countriee, 
mainlj  thoee  of  cool  or  cold  climates;  just  aa  in  countriea  of  variable 
climatfl,  like  Great  Britain,  the  cooling  autujnn  favoure  ita  development. 

IV.  GsOGRAPHiCAL  Rahge. — The  origin  and  native  habitat  of  acarlet 
fever  are  uiikQ0wn ;  nor  do  we  posecas  any  knowledge  of  the  period  when  it 
firat  became  prevalent  on  the  continent  of  Europe,  so  intimatelj  wa8  it  con« 
fused  witb  meaales.  From  Europe  it  has  eztended  over  most  parts  of  the 
vrorld,  and  more  freely,  in  later  times,  on  acoount  of  the  extension  of 
commerce.  It  appeared  in  Iceland  iu  1627,  bat  not  until  1847  in  Greeo- 
laod.  Its  presence  in  Africa,  and  eapecialljr  Egjpt,  hae  been  insignifioant ; 
and  it  ia  rarelj  found  in  Asia,  except  on  the  coast  of  Aaia  Minor.  In  India 
and  China  occasional  Bporadic  cases  only  occur,  and  in  Japan  the  disesee  is 
unknown.  It  reached  Kortb  America  in  1735,  bat  wbb  absent  from  South 
America  until  1829.  Ita  final  appearance  in  Austria  and  Folyne«a  occurred 
in  1848 ;  in  Kew  Zealand  in  1854. 

V.  Etiologv. — (L)  FredUposing  Cauaes. — 1.  Age.^The  greateet  number 
of  thoee  atfected^  and  thoee  wbo  are  attacked  the  most  severel;,  are  children. 
During  the  firet  year  of  life,  however,  the  liability  to  attack  ie  a  TnipiTniim ; 
duiing  the  fifth  and  aizth  yearB  it  reaches  a  maximiim ;  and  the  euBcepti- 
biUty  then  decreasee  annually  throughout  life. 

2.  Sex. — The  female  8ex  throughout  life  ia  the  more  liable  to  soarlet 
fever  in  the  proportion  of  about  eleven  to  ten ;  but  a  &tal  termination  is 
more  probable  in  males. 

3.  Season. — In  tbis  countr7  scarlet  fever  is  andoubtedl7  a  seasonal 
diaease ;  its  minimum  of  casea  ocouis  in  March  and  April;  the  mazimum 
in  September  and  October,  while  ita  limit  is  attaijied  in  the  Laat  -neek  of  the 
latter  month — in  other  word8,  its  frequeDcy  begins  to  increase  in  the  fiist 
cool  day8  following  the  aummer.  It  ahould  Uius  be  borne  in  mind  tbat 
Bcarlet  fever  is  mainly  an  aatumn,  and  not  a  spring  disease.  Moreover,  the 
mortaIity,  as  weU  as  the  prevalence,  is  greatest  in  the  autumn,  aod  least  in 
spring.  On  the  other  hand.  Dr.  Ballard  found  that  the  fatality,  or  case- 
mortadity,  wae  diminisbed  during  the  third,  or  summer  quarter ;  increased 
during  the  fiist,  or  winter  quarter;  vbile  in  the  spiing  and  snmmer 
quart6rs  the  rat^  of  mortality  were  equaL 

4  Locality  ezerciseB  some  influence,  as  evidenced  by  the  manner  in 
which  the  disease  frequently  apreads  in  certain  places,  while  practicaUy 
abaent  in  others. 

6.  Idio6yncraay. — Few  diseases  ezhibit  so  extensive  a  diverait/  in 
cbaracter.  Sometimes  the  ailment  ia  so  slight  that  the  patient  experiences 
no  sensation  of  illness,  and  during  the  entire  period  continues  his  ordinary 
mode  of  life;  at  other  times  its  virulence  is  sutScient  to  cause  a  fatel 
termination  vithin  a  few  hours.  UDcertainty  also  attends  its  power  of 
infection,  for  even  in  an  epidemic  (and  this  feature  ia  stili  more  manifest  in 
families)  some  will  fail  to  be  aSected,  however  cloeely  expoeed ;  in  others  the 
attack  will  be  so  slight  as  to  be  scarcely  recognisable ;  while  the  remainder 
may  suffer  so  severely  tbat,  even  when  a  fatal  resolt  does  not  rapidly  ensue, 
fev  of  tbe  intemal  oi^ans  mil  escape  ite  ravagea,  although  the  souica  of 
infection  may  have  been  of  the  mildest  oharacter.  That  is  to  Bay,  tbe  moet 
virulent  poison  may  ocoasion  the  mildest  infection  to  another  patient,  and 
vice  ver$d.  Some  families,  too,  are  so  susceptible  to  the  poison  that  erer; 
member  of  the  younger  hranch  dies  whea  attacked.      And  occasiona11y 
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individuals  are  found  who  are  appareiitly  bo  inSuenced  by  the  poisoD  tbat 
thej  coatract  the  diseaae  in  eonie  form  wheaever  expoeed  to  the  disease, 
manifesting  headache,  sickneae,  malaise,  aod  sore  thioat,  though  luualljr 
without  a  rash ;  and  persons  bo  affected  are  able  to  give  true  acarlet  fever  to 
others  in  contaot  with  them. 

6.  Station  in  Life. — There  can  be  do  que6tion  that  povertj,  implfing,  aa 
it  does,  deficient  nutrition,  inefBcient  nuraing,  and  oveicrowding  in  tedl/ 
ventilated  roorns,  tends  not  merely  to  produce  an  iocreased  frequeDC7  of  the 
diBeaae,  in  conBequence  of  the  imposaibiUt^  of  isolation,  but  also  to  sugrneot 
its  mortalitj  and  ite  fatality. 

(ii.)  JExciUng  Causes. — 1.  Contagion. — Tbe  eeaential  cause  of  acarlet  fever 
has  loDg  been  suapected  to  bea  inicnM>rganiein,  which  eitenda  from  čase  to 
čase  b^  direct  infection ;  and  indirectly  through  the  medium  of  the  atteDdants, 
or  viBitors,  on  the  aick ;  or  by  means  of  tbe  fomites  contaioed  in  the  room, 
furniture,  clothee  and  launi^,  books,  toTa,  letters,  and  photogiaphs.  The 
bacilluB  ie  not  only  present  in  the  skin,  but  is  probably  contained  in  ali  the 
secretions.  It  is  undoubtedly  emitted  in  expired  air,  in  the  nasal  and 
pharyngeal  secretiona ;  and  the  probability  of  its  presence,  as  in  tjphoid 
fever,  in  the  urine  aod  the  alvine  evacuatioDB  almost  amounte  to  a 
certainty. 

2.  Distance  of  TranenuBSion  of  Foison. — The  distance  ot*  conveyance  by 
aerial  convection  is  not  great.  ThiB  is  manifest  from  the  faot  that  residents 
in  the  inunediale  vicinity  of  a  fever  hoepital  do  not  Buffer  in  coneequence 
as  thoae  do  who  Hve  in  the  neighbourhood  of  a  8uiaU-pox  hOBpitaL  The 
disease,  however,  will  spread  in  a  ward  or  in  a  &imily  reaidence ;  though,  on 
the  other  hand,  personal  contact  may  be  the  producing  cause  in  sucb 
InstaDoes. 

3.  Mode  of  CommunicatioD. — In  addition  to  personal  contaot,  dispersion 
can  also  be  effected  through  the  medium  of  pet  animals,  and  insecta  such  aa 
flies.  The  disease  is  not,  however,  water-borne ;  but  it  can  be  contracted  by 
visiting  the  dead.  It  might  be  conjectured,  d  priori,  that  fresh  milk  would 
form  an  exceUent  channel  for  the  propagation  of  the  germs,  and  in  1870 
Dr.  M.  W.  Taylor  showed  that  the  disease  could  be  diseeminated  through 
milk  which  had  become  contaminated  by  those  who  were  either  infected 
with  Bcarlet  fever  or  were  in  attendance  on  scarUt-fever  patients.  Since 
that  date  niany  epidemics  have  been  traced  to  this  source.  In  1882  Mr. 
W.  H.  Fover  and  Dr.  Klein  proceeded  a  step  farther,  and  clearly  proved 
that  human  scarlet  fever  may  be  caused  by  milk  which  owed  its  infective 
property  to  a  similar  ailment  in  tbe  cow  itself.  Thomas  records  cases,  too, 
of  persons  who  were  inoculated  succe8afulty  with  [the  germs  of  acarlet 
fever,  and  were  thuB  protected.  Wfl  shall  now  discuss  the  nature  of  these 
germs. 

4.  Bacteriology. — The  recent  reaearcheB  of  Dr.  Mer\yn  Gordou  have 
confirmed  the  viewB  of  Hallier  and  BeisB  in  1869,  and  thoae  of  Jamieson 
and  Edington  in  1887,  that  the  blood  of  scarlet-fever  patients  contains 
micrococci  in  abundance.  Tliese  Investigations  also  support  Dr.  Klein's 
contention,  based  apon  analyses  made  during  the  Hendon  epidemic  in  1685, 
that  BtreptococcuB  scarlatinEe,  though  closely  reBembling  Btreptococcas  pyo- 
geses,  is  a  distinct  organiam,  and  is  cau8ally  related  to  scarlet  fever.  Ais  a 
result  of  his  most  recent  inveet^tions  into  the  bacteriolt^  of  acarlet  fever. 
Dr.  Gordon  aummanses  the  evidence  as  followB : — 

(1)  The  Btreptococcus  scarlatinie,  or  conglomeratus,  is  a  apecial  pathogeBic 
micro-organism  distinct  from  Btreptococcus  pyogene8  on  the  one  hand,  and 
'  bacillus  diphtherice  on  the  other. 
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(2)  It  occurs  coDBtantlj  in  the  mucoua  secretion  on  the  surfoce  of  the 
tonoil  or  faucee  in  Bcarlatiua,  ani  to&j  persist  thete,  in  some  instances,  for  a 
period  conaider&bl7  remote  from  the  origin  of  the  attack. 

(3)  It  waa  not  discovered  on  inflamed,  hut  non-acarlatinal  throate,  though 
otber  virulent  streptococci  were  found. 

(4)  It  ma;  be  present  in  the  nassl  dischai^^  of  acarlatina ;  bat  it  bas  not 
fet  been  detected  in  the  aural  diacharge. 

(5)  It  can  penetrate  the  By8tem,  and  be  obtained  in  pure  culture  from 
a  serous  efTusion  occurring  as  a  complicatioc  in  the  courae  of  soarlet 
fever. 

(6)  It  niay  be  present  in  the  blood  and  tisHues  of  the  fatal  cases  of 
Bcarlet  fever,  and  ma^  not  infrequentl7  be  obtained  tbence  in  pure 
culture. 

(7)  The  cbaractera  of  stieptococcus  scarlatinfe,  as  isolated  from  the  tonsil 
of  a  mild  but  typical  čase  of  acarlet  fever,  are  apt  to  undei^  modification, 
wben,  for  example,  a  mouse  diea  from  infeotion  with  it;  and  a  similar 
modification  is  found  in  the  čase  of  streptococcus  obtained  when  a  patient 
Buccambs  to  acarlatinal  infection.  In  cach  instance  the  modification 
generally  comprisee  increaee  of  virulence  accompanied  hj  diminution  of 
tbose  moiphological  and  cultural  characteriBtice  that  distinguish  strepto- 
coccus scarlatinte  from  tbe  streptococcus  pjrogenes,  though  close  examination 
Bhows  tbat  sufficient  differences  stiU  survive  to  permit  the  differentiation  of 
this  streptococcus  from  streptococcus  pjogenes.  Tbe  conclusion  is  vrarranted 
that  streptococcus  scarlatinfe,  or  conglomeratus,  ia  the  essential  agent  of  the 
disease  termed  scarlet  fever, 

These  TesearoheB  are  confinned  by  Bajinski  and  Sommerfetd,  aod  to  a 
certain  extent  bj  Glasa. 

5.  Fomitea — In  calculating  the  incubation  period  of  ecarlet  fever,  and  in 
predicting  its  ceseation,  the  action  of  fomites  in  renevring  the  dise&se  mast 
be  incessantlj  borne  in  mind.  And  it  is  andoubtedly  the  fact  that  it  is  the 
activit;  of  these  fomites,  infected  at  tbe  most  infectious  period  of  the 
disease,  which  accounts  also  for  man/  cases  where  it  has  been  aesumed 
that  the  convalescent  was  stili  infectioue,  and  couatituted  the  cause. 

These  facts  are  aometimes  forgotten  in  the  čase  of  "  retum  "  attacka  of 
scarlet  fever,  and  are  omitted  in  the  vievs  of  tbose  wbo  aasign  long  periode 
of  incubation  to  the  disease.  Murohison  cites  Hildebrand  as  catching 
scarlet  fever  from  bis  own  cloak,  which,  after  ezpcsure  to  its  infection,  haa 
been  locked  up  for  eighteen  months;  and  adds  that  if  he  had  put  on  bis 
cloak  at  the  end  of  one  month,  instead  of  eighteen,  after  viaiting  the  patient 
vrbo  infected  it,  and  had  then  been  attacked,  the  caae  wouId  have  been 
quoted  in  proof  of  the  posBibility  of  the  incubation  period  extending  over 
four  vreeks. 

6.  Independent  Origin. — No  known  čase  eziate  of  the  disease  arising  de 
novo.    It  is  aIwayB  dependent  upon  a  previous  čase. 

VI.  Symptomatology. — (i.)  Premonitory  Symptonu.— Scarlet  fever,  even 
in  its  most  classical  form,  ia  one  of  the  most  irr^ular  of  diseases.  Tbe 
most  perplexing  cases  are  th(»e  where  the  sjmptoms  are  too  slight  to 
render  an  accurate  diagnosis  possihle  without  waiting  for  the  couise  of 
events.  But  the  position  is  not  peculiar  to  medicine,  that  inadequate  data 
mean  suspension  of  judgment.  The  most  vigilant  watcbing  at  every  st^e 
of  the  disease  is  esBential  to  valid  deciaion.  One  of  the  cases  that  caused 
me  great  trouble  vas  that  of  a  lad  who  never  felt  ill  for  an  hour,  went  to 
Bohool  the  whole  tirne,  and  where  the  presence  of  the  malady  vras  only  dis- 
oovered  by  the  peeling  of  hia  hands. 
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There  are  usuallj',  however,  some  sympt;oms  of  iovasioD  even  in  alight 
caaes,  Buch  as  feeling  tired,  headache,  chitlineas,  oohing  limbs,  and  Icpbb  of 
appetite.  In  more  decided  caaes  there  occur,  in  addition,  severe  beadacbe, 
thirst,  Tomiting,  snd  sore  throat ;  while  in  verj  Toung  children  tbe  onset 
ma^  be  asbered  in  with  convulsions.  Oocaaionall^  diarrbcea  occuie  at  the 
commencement.  After  a  fow  hours  of  malaiae  the  sore  throat,  with 
difiioulty  in  deglutition,  beoomes  a  marked  STinptoDi.  The  t^pe  of  tbe 
invasion  Indicates  the  nature  of  tbe  supervening  illnese.  In  minor  oases 
the  conntenance  reTeals  notbing  at  the  beginning  of  the  attock ;  and  in 
severe  instances  onIy  the  biizht  eye  and  sbarp  e^preBsion,  incidental  to  the 
onaet  of  ali  diseases,  attended  with  an  increaee  in  temperature. 

(il)  FrediapoBition. — The  predispoution  to  scarlet  fever  ia  not  confirmed 
aa  in  the  čase  of  measles,  cbickeo-poz,  and  wbooping-cougb,  from  whicb  few 
children  eecape.  In  scarlet  fever  many  maj  never  be  attacked,  bowever 
freely  exposed ;  others  ma;  avoid  it  for  ^eais  and  tben  euccumb.  For 
instance,  I  lived  for  two  jears  in  the  mJdst  of  the  infection  and  eacaped ; 
but  a  jear  aftervrards  I  sufTered  vitbout  being  able  to  trace  tbe  Boorce. 

In  a  conmiunitj  which  bas  been  free  from  meaalee  for  some  jears  tbe 
maladj,  once  originated,  spreada  rapidly,  and  few  escape,  Dotwithstanding 
everj  precaution  in  iaolation.  The  action  of  scarlet  fever  is  different,  and 
even  in  a  ver}*  susceptlble  communitj,  if  čare  be  exercised,  one  or  two  casee 
onlj  may  arise. 

Poverty  and  exposure  intensif^  tbe  virulence  of  tbe  diaease,  and  tend 
to  produce  severe  sequelie ;  while  afHuence,  efficient  norsing,  and  Areeh  air 
mitigate  the  severitj  and  prevent  6equel£e  in  manj  instances.  These  con- 
ditious,  bowever,  bave  no  eSect  on  those  wbo,  in  coDsequence  of  idios^n- 
cra8y,  are  liahle  to  8peedy  death  from  an  attack. 

(iii)  SensatioM  of  lUiuss. — In  sligbt  attacks  no  apparent  iUness  ia 
discoverable.  But  I  bave  never  seen  a  čase  with  an  intenae  eruption 
where  tbe  patient  waa  not  reallj,  and  also  felt  ilL  Tbia  Bymptom  is  of 
importance  in  distinguisbing  scarlet  fever  from  what  I  bave  termed  the 
"  Fourtb  diaease,"  when,  hovever  copious  the  eruption,  no  appearasoe  or 
sensation  of  illness  niay  be  perceptible. 

(iv.)  Temperature. — In  the  mildest  type  of  tbis  illness  there  is  prac- 
tically  no  fever,  the  thermometer  rarelj  reacbing  100°  F,  The  avers^, 
and  the  severe  type,  Bimilarly  with  the  other  symptoni»  of  onset,  com- 
mencea  witb  a  sudden  rise,  whicb  continues  increaaii^  until  the  eruption 
has  fully  appeared  on  the  third  or  fourth  day,  when,  iT  the  illnees  is  of  a 
favourable  type  without  comphcation,  the  temperature  gradually  falls. 
On  the  other  band,  if  the  more  severe  type  (scarlatina  anginoea)  ia  pie- 
sented,  or  complications  are  imminent,  the  fever  continues  a  longer  penod. 
The  evening  temperature  in  the  benign  type  variea  from  102°  to  104°  F., 
or  aboat  two  degrees  bigher  tbat  that  of  the  moming,  and  by  tbe  eod  of 
the  week  the  normal  temperature  is  reached.  But  in  the  latter  type  (be 
temperature  gradually  assumes  the  suppurative  form  with  a  very  higfa 
range  io  tbe  evening  and  a  very  low  one  in  tbe  moming,  exhibiting  a 
variation  of  siz  or  seven  degreea  Tbis  continues  until  the  second  WMk, 
wheD,  if  a  favourable  turo  be  taken,  tbe  variations  aradually  diminiah 
down  to  normal  towardB  the  end  of  tbe  third  week.  If,  however,  an  on- 
favourable  course  occurs  from  prostration  or  complications,  tbe  ezcesove 
temperature  is  maintained  until  death.  The  temperature  rises  in  eome 
caaes  of  scarlet  fever  to  a  higher  point  than  in  any  other  eruptive  fever. 
The  skin  presents  the  sensation,  too,  of  the  moet  pungent  heat. 

The  temperature  in  ordinary  eases  of  scarlet  fever  never  increases  in  the 
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UBual  ratio  with  the  pulse ;  that  is  to  8ay,  in  aoarlet  fever  there  is  &lwa7'a  a, 
maikedljr  accelerated  pulse  from  bbe  beginning,  even  wbere  the  tempetature 
aacends  onlj  to  100°  r.  And  a  fuU  rash  in  ncailet  fever  alvajs  impliea  a 
high  temperature. 

(v.)  Pulte. — The  t^pical  charaoteriettc  pulse  in  every  form  o£  soatlet 
ferer,  quite  from  the  commencetnent,  is  an  accelerated  one,  out  of  ali  pro- 
portion  to  the  cualomary  latio  with  the  temperature,  and  presents  consider- 
able  tension.  Tbis  distingiiishing  feature  in  mild  cases  speedilf  tenninates; 
vhile  in  ali  instances  of  a  severe  tfpe  it  remaina  In  the  ulčerative  form 
we  find  the  suppurative  pulse  quick,  soft,  feeble,  and  attaining  160  to 
180.  In  the  mslignant  type  the  adjnamic  pulse  full,  soft,  irregulor, 
uncountable,  and  becoming  gradually  imperceptible  as  the  aoceleratiOTi 
{ooceeda 

Afl  oonvalesoence  is  established  the  pulse  beoomes  8low,  in  rariatioo 
with  the  previous  depressing  eETect  of  the  soarlet-fever  toxiD  upon  the 
heart  muacle. 

(vi)  Tongue. — If  the  iUness  lias  been  of  the  peiambulating  variety  no 
indications  may  be  present  on  the  tongue,  or,  at  ali  events,  the;  may 
persist  for  so  short  a  period — which  appeais  to  uie  to  be  the  true  dootrine 
— aa  to  be  imperceptible  to  the  medical  ubserrer,  who  maj  oalj  aee  the 
oase  onee,  ar  at  most  twice,  in  the  twent7-fQur  bours. 

But  in  the  ordinarj,  aven^,  well-marked  čase  the  tongue  is  oovered 
at  an  earlj  etage  with  an  eztensive  white  coating  of  epitheliiun,  thiough 
which  the  normal  red  papillffi  protrude,  which,  peetiug  ofT  from  the  tip  and 
edges,  bas  entirelj  disappeared  bj  the  fourtb  da/,  leaving  a  raw-looking, 
red,  Seahy,  smootb,  swollen  condition,  commonly  termed  the  strawb^T7 
tongue,  and  absolutelj  patht^aomonic  of  scarlet  ferer.  Aa  the  epithelium 
ifl  reformed  the  tongue  assumes  ita  normal  appearance,  though  the  papills, 
becoming  oadematous,  sometimes  present  a  miliarj  aepect.  If,  hovever, 
the  fever  is  high  and  delirium  present,  the  tongue  may  grow  dry  and 
fisBured,  though  stili  abnormaUj  red,  glazed,  and  bare  of  epithelium.  In 
the  maiignant  varietj  death  usuallj  occurs  before  the  tongue  peela ;  and  if 
death  takes  plače  prior  to  the  appearance  of  the  eruption,  the  diagnosis  maj 
involve  grave  difSoultj. 

(vii.)  Throai. — 1.  In  the  earliest  stage  of  ali  sore  throata  the  mucous 
membrane  appeais  smooth,  dij,  and  glistening,  as  if  ali  eecretiou  and  the 
Buperficial  lajer  of  the  mucous  membrane  luid  been  scraped  off  and  the 
Burface  polished. 

2.  In  the  nezt  stage  of  ali  casee  of  scarlet  fever,  even  in  the  mildeet, 
there  is  a  general  uniform  redneSB  of  the  nvula,  soft  palate,  the  palatine 
arches,  and  the  tonsils, — in  fiuit,  the  appearance  is  that  of  ao  exanthem  of 
the  tbroat,  ezactij  analogous  to  the  exanthem  of  the  skin,  and  precedes  the 
ezanthem  of  the  skin  by  twentj-four  houra. 

3.  AVben  the  diseaae  is  more  intense  these  parts  present  a  velvet  appear- 
ance &om  the  cedema  which  the  exanthem  of  the  thtoat  produces.  The 
colour  becomes  a  deeper  red,  and  involves  the  whole  of  the  faucee  and  tbe 
hard  palate.  Small  elevations  form,  ari&ing  &om  Bwelliiig  of  the  papillte, 
which  give  the  mucous  membrane  a  granular  appearance. 

4.  ui  moet  cases  tha  precading  condition  is  Buccoeded  bj  Bwelling  of  the 
tonmls,  vhich  graduallj  become  covered  with  minute  iso^ted  wliite  dots, 
occasioned,  in  consequence  of  the  hjpenemia,  by  an  escess  of  the  normal 
secretion  bom  the  follicles  of  the  tonala. 

5.  This  secretioa  may  increaae  to  soch  an  extent  aa  not  only  to  appear 
at  the  (nificea  of  the  follicles,  but  also  \>j  coalescence  to  form  a  lajer  of 
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iiecretioB  coveriog  the  tonallB,  and  resembling  au  uloerated  surface.  AH 
the  preceding  changes  UBuallj  disappear  bj  the  thiid  or  fonrth  day,  and 
the  throat  by  degreea  assumes  its  nonnal  appearance  by  the  eod  of  a 
week. 

6.  But  wheii  the  throat  becomes  more  severel;  inflamed,  ae  in  acarlatioa 
anginosa,  the  tonsila  grow  more  8wolleo  and  ulceration  foUow8,  together 
with  an  escessive  secretion  of  mucua  of  an  acrid  wateT7  character,  which 
includea  the  whol6  of  the  mouth  and  the  na&al  mucouA  membrane,  and 
cauaes  smeness  of  the  noee  and  the  upper  lip.  Sloughing  and  gangiene 
8uhaequentl7  flupervene, 

7.  At  other  times  absceesea  of  the  tonsils  occur,  with  bo  eztenaive  a 
sweUing  of  the  uvula  and  tonsila  that  regurgitation  of  fluid  takee  plače 
throngb  the  noee. 

8.  At  a  luter  Btage  the  r^ons  of  the  parotid,  of  the  Buhmaxillaiy 
glande,  and  the  whole  of  the  connective  tissue  of  tjie  neck,  become  enor- 
mouslj  9woUen,  assuming  a  bravnj  character  which  ma^  dispeise  in  a 
few  da^,  or  terminate  in  absceeses  or  gangrene. 

(viii)  Olands. — It  ia  an  invariable  law  of  nature  that  augmented  actdon 
produces  increaaed  growth.  Where  additionol  work  is  thiown  upon  glands 
thej  become  either  temporarilr  or  permanentl7  enlaiged  In  scarlet  fever 
two  setB  of  glands  are  involved  owing  to  the  anatomicu  leaions  which  aETect 
them. 

1.  In  common  with  aU  eruptive  feveis,  the  glanda  in  relatiou  with  the 
lymphatics  of  the  akin,  vhile  perfomiing  their  functions  in  conneotion 
with  the  eruption  of  Boarlet  fever,  become  soniewbat  inoreased  in  size. 
Where  the  eruption  is  slight  and  tiansient  thej  oannot  be  detected  at 
ali;  but  where  it  is  copioua  thej  are  readil7  perceptible,  though  tbey 
never  attain  the  size,  hardness,  and  tenderness  which  thef  exhibit  in 
nibella. 

2.  The  lymphatic  glands  of  the  throat  and  neck  can  be  scarcely  per- 
ceived  during  the  first  few  days,  although  from  the  onset  some  fulneas  of 
the  neck  may  be  diacerned ;  but  sabaequentl7  an  enlargement  will  occur  in 
proportion  to  the  aeveritj  of  the  fauciol  afiection.  In  ali  casea  of  acaila> 
tina  anginosa,  where  the  stresa  of  the  illness  is  largelj  manifest  in  tb« 
throat,  uiese  gUnds  auffer  from  a  severe  adenitis  frequentlT  attended  by 
suppuration, — the  acuteuess  of  the  iuflanunation  involving  the  consective 
tisBue  of  the  neck  ia  a  bravnj  aweUing,  wheDce  aupporation  is  alao  liable 
to  arise, — the  thin  iohoroua  matter  burrowing  in  various  directioos,  with 
the  production  of  sloughing  of  the  counective  Ubbuo  and  the  skin, 
and  tenninating  fatallf  before  the  close  of  the  second  week.  In  some 
instances  venous  hEemorrhage  from  the  inv<^vement  of  a  vein  precedes 
death. 

(ix.)  Eruption. — I  have  purposelj  hitherto  witbheld  the  deecriptioa  of 
this  symptom,  since,  in  the  investigation  of  eruptive  fevers,  the  "  raab  "  ia 
iisually  observed  firat,  and  a  mental  diagnosis  is  at  once  inade,  without  a 
full  investigation  of  other  equally  important  sjmptoms,  and  the  period  of 
incut»tion.  This  entails  a  preconceived  idea  that  can  on\j  betra;  the 
investigator  into  frequent  mistakea,  which  would  be  avoided  if  a  patient, 
painstaking  investigation  of  the  whole  of  the  aymptom8  were  instituted 
prior  to  a  definite  conclusion.  The  mind  must  be  biassed  which  seee  the 
eruption  first.  For  it  is  an  ingrained  prepoesesaion  in  the  medical  mind, 
that  a  difiuae  red  rash,  followed  b7  de8quamation,  afTorda  unmistaken 
evidence  of  scarlet  fever.  This  notion,  however,  is  contrary  to  fact,  as 
unfortunatelf  the  raeh  of  the  Fourth  disease  resemblea  so  closelj  that  of 
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scarlet  fever,  that,  in  certain  caaes,  and  in  certaio  st^ee,  no  medical  man 
who  Bimply  Btndies  the  eruption  cao  poasiblj  perceive  the  dietinction. 

Anotbei  fiequeDt  aouice  oi  error  in  dia^oeiB  ia  the  inference  that  the 
alightness  of  the  illnesa  predudee  the  auggestion  oF  scarlet  fever ;  while  its 
eeveritj  is  aesumed  to  be  an  unfailiug  iadioation  of  that  disease.  It  is 
certain,  on  the  contrarf ,  that  some  of  the  mildeet  cases  of  aerious  illness 
I  have  witnessed  have  been  scarlet  fever;  and  it  is  an  established  fact  that 
these  cases  frequently  become  fatal  in  conBequeiice  of  acute  nephritis.  I 
have  also  kttown  the  illnesB  ocoaeioned  by  the  Fourth  dieease  assume  a 
8oniewhat  severe  tjpe. 

In  the  mildest  type  of  scarlet  fever  the  rash  is  scarcel;  visible,  forming  as  it 
does  a  mere  diffuse  scarlet  blush,  which  ia  so  evanescent  in  character,  lasting 
only  a  few  hours,  as  to  have  tobalIy  disappeared  before  the  visit  of  the 
doclor. 

It  is  usuallj  stated  that  the  eruption  of  scarlet  fever  is  8bown  first 
upon  tbe  neck,  cheek,  and  upper  arms,  and  that  it  does  not  appear  upon 
the  face.  But  I  can  testif^  that  the  eruption  does  present  iteelf  on  the 
foce,  leas  raised  in  character,  perhsps ;  and  trom.  its  appearance  behind  the 
ears,  too,  I  have  little  doubt  that  it  also  occutb  on  the  hair^  scalp.  I 
should  sa^  that  it  conunenoes  on  the  eoalp,  extends  to  the  face,  neck,  cheet, 
and  graduallj  downward8  over  the  whole  of  the  body.  In  further  evidence 
of  ttuH  statement,  I  would  oite  that  the  earliest  desguamation  is  perceptible 
on  the  tips  of  the  ears  and  on  the  prolabium  of  tbe  lipa.  Certainly  the 
eruption  is  visible  on  the  forehead  and  cheeks,  while  the  cimle  round  the 
mouth  atands  out  wbite  in  contrast,  and  tbe  fonner  re^ons,  in  addition, 
shed  a  brown7  desguamation. 

The  SOTe  throat  commences  with  the  other  Bvmptoms  of  invasion.  Tbe 
eruption  appears  twent7-four  hours  later,  ^ireads  rapidlj  froni  above  down< 
ward8,  except  on  the  palms  of  the  hands  and  the  soles  of  the  feet,  and 
attains  its  nntTiininn  in  three  dajs,  when  de8quamatioa  b^ns  in  the  same 
order  of  procese. 

Tbe  aspect  of  the  eruption  from  a  diatanoe  is  that  of  a  diffuse,  br^ht 
brick-red,  asBuming  a  darker  duskj  red  when  the  eruption  is  intense.  On 
cloee  inspection,  hovever,  or  with  the  aid  of  a  magniffing-glass,  it  is  seen 
to  consist  of  a^regated  red  papules  or  pin-heads,  with  tbe  intervening 
circles  of  sldn  of  a  normal  colour  in  the  firat  instance,  tranaformed  later 
into  an  erjthema  wbich  disappeats  earlier  than  tbe  red  papules.  The 
papillffi  are  more  raised  on  the  outer  aurfaces  of  the  limbs,  where  the  skin 
is  naturally  thickest,  than  elsewheie.  It  is  the  cloee  aggregation  of  these 
papillse  which  gives  tbe  rash  a  uniform  red  appearance,  the  colour  varying 
from  a  pale  r^  to  a  brick  red,  and  the  depUi  of  colour  being  U8ually  in 
diiect  proportion  to  the  intenBity  of  tbe  fever.  The  colour  can  be  preased 
out  of  the  skin  by  tbe  pressure  of  a  finger,  and  vrriting  'with  the  finger-nail 
on  tbe  skin  depicts  it  in  white  lines.  Hsemorrhagic  points  appear  aome- 
times  in  very  intense  eniptions,  and  even  gangrene.  The  hyperEemia  of 
the  papules  may  also  sometimes  entail  a  miliary  eruption,  appearing 
cbiefly  on  the  hands  and  wrists,  arising  from  ezudation  of  serum  within 
tbe  papules.  Wben  the  skin  begins  to  act,  sudamina  eren  may  super- 
vene.  When  tbe  eruption  attains  its  height,  oedema  of  tbe  skin  also 
oocurs. 

At  the  termination  of  the  eruption,  which  takes  plače  in  about  a  week, 
the  skin  assumes  a  yeUowi8b  appearance  prior  to  desquamation. 

After  deatb  no  eruption  is  visible,  tbougb,  in  conse^uence  of  ezudation 
in  tbe  rete  Malpighii,  the  akin  is  found  to  be  tbickened. 
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(X.)  Detquamatwn. — Tbe  hTpersmic  coDditioD  of  the  skui,  arisiiig  from 
the  scarlet-fever  eruptioa,  entails  an  eicasmve  growtb  of  iiewl7-fonaed  epi- 
dermis  which,  on  the  aubsidenca  of  the  ezanthem,  ezfolutea,  and  con- 
Beqiieiitl7  varies  in  amoimt  and  estent  accordiag  to  the  intensitf  of  the 
eruption.  In  ver^  thin  skins,  and  in  instances  where  the  eruptun  hu 
been  vet7  traoslent,  the  peeliog  vould  natuiallj  be  slight.  In  tbeee  mnrn 
I  have  rarely  failed  to  find  it  on  the  tipa  of  tbe  ears  and  the  proUbium  of 
the  lips.  If  the  eniption  bas  been  severe,  peeling  commences  eailjr  oa 
tbose  parta  where  tbe  eruption  first  fadea ;  foUowB  the  fading  inunediately ; 
and  spreads,  in  the  same  order,  over  the  whole  of  the  bodj.  If,  however, 
tbe  eruption  haa  been  very  eoanty,  peeling  may  not  be  visible  anyvhere 
save  on  the  palnu  of  tbe  hands  and  the  soles  of  the  feet,  and  does  not 
oommenoe  in  those  part«  until  late. 

Tbe  deaquaniation  varies  in  duration  aocording  to  tbe  preoeding  erup- 
tion, and  ia  uauallf  complete  mtbin  Hix  or  eigbt  weeks,  except  on  the 
palma  and  aoles,  wbere  its  cessation  is  frequently  delayed  for  ten  or  twelve 
weekB.  The  deBquamation  alao  varies  in  extent  aoc(nxling  to  tbe  coniOBt- 
ence  of  the  akin  in  tbe  various  regions  of  the  bod^.  WbeD  oloeelf  obaerved 
it  is  found  tbat  dee^uamation  b^ins  aiound  the  raised  points  of  tbe 
emption,  leaving  a  bole  for  the  papiUa  in  the  centre.  These  circles  ooalesce, 
and  the  epidennis  ia  sbed,  varyiag  in  character  (acoording  to  tbe  anteoedent 
emption,  and  the  region  from  which  it  ia  oast)  from  a  fine  powder  to  sbieds 
and  sbeeta  of  coDsiderable  si^e,  and  in  the  renon  of  the  fingera  and  toee 
the  abedding  sometimes  oocutb  in  one  piece  like  tbe  finger  of  a  glove. 
Partial  peeling  maj  take  plače  a  second  tirne,  and  ao  prolong  ita  period. 

(xl)  Digutive  S^ttem. — In  addition  to  the  vomiting  tbe  boweU  become 
early  confined,  and  diarrhcea  also  aucoeeds. 

(zii)  Nervous  SytUm. — In  sligbt  cases  tbe  nervoua  Byatem  ia  una&cted, 
but  when  the  attack  is  severe  tbe  delirinm,  reetleasuess,  and  sleepleesneas 
are  ver^  marked,  and  indicate  tbat  tbe  nervous  sjatem  is  profoandly 
involved  \>j  the  toxin.  Ushered  in  witb  oonvulsions,  the  convulsions 
maj  lecur,  muscular  tremors  arise,  and  coma  aupervene  with  hyperpyrexia. 

(ziiL)  Urinary  Sj/ttem. — The  urine  during  an  earlj  period  of  tbe  illneas 
preeents  a  character  eimilar  to  tbat  attending  an  aoute  fever  witb  a 
diminution,  or  abeence  of  chlorides. 

Apart  from  aoute  nephritia,  whicb  will  be  diaoussed  under  the  aequeLe, 
albuminuria  is  not  infrequent,  and  occurs  occasionallj  in  the  firat  week ; 
uouallj,  bowever,  it  does  not  appear  untU  the  third  week,  and  moet  com- 
monlj  on  or  about  the  nineteentb  day,  disappearing,  in  a  few  daja,  or  as 
tbe  fever  subsides.  The  persistence  of  albuminuria  for  a  month  or  tax 
weeka  constitutes  a  verj  unfavourable  ajmptooL 

(ziv.)  Jie^ratoiy  ^Bt»m. — 'VVbere  cbest  sjmptoms  suddenlj  preeent 
themselvee  during  ecarlet  fever,  it  is  not  the  lung  that  auffers,  but  the  serous 
membranea  of  the  pleura  and  the  pericardium — exoept  wben  acute  nephritia 
occurs,  in  whicb  čase  pulmonarj  cedema  ia  to  be  espeoted,  and  is  an  ominons 
sjrmptom. 

(xv.)  Oenerative  Stfitem. — There  is  aleo,  at  timea,  a  mucopurulent  dis- 
cfaa^e  &om  the  vagina,  which,  during  ita  continuance,  m&y  be  a  Boutce  of 
infection,  and  ahould  be  watched  for. 

Vil.  Vabietibb. — For  convenience  of  deecription,  and  vrithout  assigning 
an;  fiied  Unes  of  demarcation,  we  ma;  distingui^  ttieee  varietiee,  and 
divide  them  in  the  following  claases : — 

(i)  Searlatina  Simplex. — Tbe  cases  induded  bere  are  tboee  wbich  aie 
attended  by  slight  sore  tbroat ;  a  chatacteristic  emption ;  an  inorease  of 
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temperature,  perhapa  reaching  102°  F. ;  and  a  quickened  pulse,  of  120  to 
130.  The  fever  reaches  ita  height  on  the  third  or  fourth  day,  and  the 
eatire  illuess  is  comprised  witbiD  about  a  week,  wibhout  complications. 

(iL)  Searlatina  Anginosa. — Thia  moatlj  affects  youiig  children.  It  is 
atteaded  by  an  ulceration,  conmieaciiig  in  the  tonsils,  which  extendB  and 
destro^s  the  neighbouring  tiesues,  with  BymptomB  of  Bepticsemia.  An 
iutenee  eruption  accompanieB  it,  wbich  becomes  du8ky,  or  even  heemor- 
rhagic.  The  temperature  attaina  104°  F.  or  upwardB.  The  pulse  becomes 
veiy  rapid,  150  or  160,  and  irregular. 

TheBe  HTmptoma  continue  into  the  second  week,  attended  with  delirium, 
iusomnia,  and  anorezia.  Unlees  improvenient  here  aupervenee  the  disease 
proceeds  into  the  third  week  accompanied  by  diarrhoMi,  aweatiDg,  pulmoDaiy 
Hyniptoma,  and  death. 

(iii.)  Searlatina  Maligna. — The  severitj  of  these  caeea  reanlts  froin  the 
production  by  the  tosin  of  acute  poisoning  in  the  blood,  which  ie  followed 
by  death  withia  twenty-four  or  forty-eight  hours,  before  even  local  mani- 
festatioas  have  had  tirne  to  arise.  The  ab&eoce  of  8ymptoms,  t<^ether  with 
the  rapidlf  fatal  reault,  maj  give  rise  to  Buapicion  of  the  action  of  an 
eiLternal  poiBon.  Tbere  niay  be  ao  rash,  do  local  affection  of  the  fauces, 
but  the  intensest  fever,  106°  F.  or  upward8,  with  an  uncountable  pulse. 
Sometimea  the  nervous  depreBsion  ia  so  profound  that  the  temperature  is 
subnormaL  In  lese  severe  cases  of  an  adyuamic  type  the  rash  and  throat 
are  evident,  and  the  patient  may  live  for  two  or  three  days  longer. 

(iT.)  ScaTlatina  sine  Eruptiotu. — These  are  abortive  attacks  of  Bcarlet 
fever  characterised  by  their  mildness  and  the  complete  absence  of  certain 
8ymptom8,  Buch  as  the  rash  in  some  inatances,  and  in  othent  the  throat 
signs.  In  searlatina  sine  eraptione  there  ia  occasionally  fouud  a  well- 
marked  and  ext«nBive  desquamatiDn. 

(t.)  ScarlaUrut  sine  Anginosa. — In  this  form  rheumatism,  kidney  diaease, 
parotitis,  and  infiltration  of  the  cervical  conneotive  tissue,  may  even  oocur. 

(vi)  Surgical  acarlet  fever  enBuing  upon  woundB,  however  caused,  ia 
generally  of  a  mild  type. 

(vil)  Puerperal  scarlet  fever,  ariaing  inmiediately  before  or  after  parturi- 
tion,  usually  presents  a  form  wliich  causes  grave  anxiety  by  reaeon  of  itB 
fat&lity,  with  septicsamic  Bymptoma  At  anterior  stagea  the  pregnant 
wonian  is  not  more  affected  by  scarlet  fever  than  persons  generally. 

VIII.  Stages. — (i)  The  Period  o/ Incubation. — If  one  fact  be  more  certain 
than  another  in  medicine,  it  is  the  limitation  of  the  incubabion  period  of 
scarlet  fever  to  seven  dayB.  In  cases  where  the  term  ia  stated  to  esceed 
this  limit  the  aocurate  source  of  infection  bas  been  mistaken,  or  the  coses 
belong  to  the  clasa  of  disease  which  I  have  designated  a  "  Fourth  diaeaae," 
and  which  it  is  ezceedingly  difficult  to  differentiate  from  scarlet  fever. 

It  is  undoubtedly  the  fact  that  in  occasional  inetancea  the  period  of 
incubation  is  lesa  than  twenty-four  hours;  but  the  greateet  niunber  of 
patients  exhibit  the  disease  on  the  third  day,  many  on  the  second  or 
fourth,  a  f6w  on  the  fifth,  while  its  occurrence  on  the  siith  ia  extremely 
rare.  It  may  be  regarded,  therefore,  aa  final  doctrine  that  the  incubation 
period  of  scarlet  fever  never  estends  beyond  a  week,  and  rarely  lasts  so  long. 
But  in  estimating  the  period  of  incubation  it  must  be  rememl>ered  that 
duriog  a  tirne  when  scarlet  fever  ia  prevalent  the  common  sore  throats  of 
colds,  or  cases  of  simple  tonsillitis,  occurriug  in  those  who  have  suffered  Erom 
scarlet  fever,  are  capable  of  conveying  scarlet  fever  to  an  individual  who  has 
not  already  been  aSected.  If  the  patient  has  been  previouBly  attacked  these 
sore  throats  are  regarded  as  non-infectious,  and  the  sufTerers  consequently 
VOL.  X  32 
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are  oot  isolated,  as  they  ahoald  at  onoe  be,  for  three  or  foar  daj^i.  Tbe 
interpretatioD  of  these  cases  appe&rs  to  be  this : — Tbere  are  alvajs  a  oeituu 
number  of  ^oung  people  in  eveij  commnnitj  who  bave  tonsiUitis  aereiml 
times  in  tbe  coiirse  of  tbe  year ;  and  even  wbea  tbej  do  not  sofier  froaa  ui 
acute  attack,  tbe  tonsUs  are  chronicall;  enlarged  and  fuU  of  accumolated 
secretion,  in  wbicli  the  scarlet  fever  bacillus  Soda  a  snitable  nidos  for 
developmeot ;  wbile,  accordinglj,  tbe  Bufierera  are  themaelves  protected.  tbe 
bacilli  are  able  to  fertilise  and  infect  tbe  unprotected.  I  beuere  tbat  pre- 
ciselv  tbe  same  procesa  takes  pUce  in  tbe  causation  of "  retom "  csaes  of 
scarlet  fever.  Fresh  cases  of  infection  are  mixed  witb  coDvaleeoenta  whoee 
tbroats,  not  yet  restored  to  a,  normal  condition,  provide  tbe  congeoi&l  soil 
for  a  new  iovasion  of  active  bacilli,  and  when  these  convaleacents  retam 
home  tbe  natural  result  follow8  wbich  defeste  tbe  force  of  isolation.  Wben 
scarlet  fever  in  becoming  prevalent  I  carefullf  isolate  ererif  caae  of  aore 
tbroat,  however  slight,  and  conaequentl7  an  epidemic  has  never  occuired. 
I  eudeavour,  moreover,  to  prevent  a  recent  caee  being  pUced  aear  a  oon- 
valescent,  and  tbus  I  have  never  experienced  a  "  retum  čase,"  although  I 
bave  aUowed  boys  to  retum  to  achool  or  to  their  homea  with  impuuitr. 
It  is  further  suggested  by  some  authoritieB  tbat  eome  sere  tbroats.  pro- 
duced  solely  b7  expoeure  to  the  infection  of  ecatlet  fever,  are  capable  of 
iuducing  the  disease  io  what  are  termed  second  attacka  It  ma;  be  so :  I 
cannot  aseert  the  contrary.  Bat  I  am  guite  sure  of  my  previous  iiiterpreta- 
tiun,  knowing  well  the  facts  of  thoee  caaes  which  were  affected  with  tbe  oft- 
repeated  tonnllitis,  and  which  caused  me  troubla 

(ii.)  The  Period  o/  Infection. — Of  ali  zjmotic  diseases  scarlet  fever  is  the 
least  infectiouB  in  its  earij  stage.  Were  it  not  for  thls  fortunate  feature  in 
its  natural  history  it  would  probably  spread  as  freely  as  meaales  or  rose-raab. 
ItB  moBt  infectious  period  is  uadoubtedly  during  the  height  of  tbe  eruption, 
with  a  gradual  diminutioo  as  the  illness  waDes.  At  this  stage  ite  poverful 
capacity  of  infection  is  evidenced  by  the  caees  occaBionally  recorded  where 
not  oiily  a  momenfs  exposure  haa  sufficed  to  produce  infection  peiHonally, 
but  evea  wbere  a  motber,  after  the  briefest  expoeure,  hae,  nithout  being 
hereelf  affected,  conveyed  infection  to  her  child  at  a  distaoce.  In  such 
cases  I  believe  that  the  sick-room  niust  have  formed  a  hnt-bed  of  infection 
from  the  absence  of  a  free  BUpp]y  of  fresb  air. 

Tbe  queBtion,  howeTer,  of  deepest  concem  is  the  duratioD  of  tbe  infec- 
tion. One  course  only  is  sound  and  sme  in  our  present  state  of  kiiowIedge. 
In  slight  cases  six  weekB'  quarantine  sbould  be  imperative ;  in  aH  otber 
cases  freedom  froui  iofection  sbould  not  be  certitied  until  ali  deBquamatioQ, 
ali  dischargea  from  the  eyes,  noee,  mouth,  throat,  and  abeceeaes  bas  ceased. 
It  is  queBtionable  whether  the  prolonged  period  of  persistence  of  infection 
whicb  is  Bometimes  aasigned  is  not  reaJly  due  to  fomitea 

Althougli  I  have  e^pressed  the  only  eafe  rule  of  action,  I  am  far  from 
believing  tbat  tbe  duratioa  of  infection  is  at  ali  as  ext«nsive  as  tbat  which 
is  ascribed.  I  am  of  opiolon,  though  demonstration  ia  not  available  at 
present,  that  in  an  avera^  caae  of  scarlet  fever  without  complications, 
Bupplied  thiougbout  witb  abundant  freah  air,  tree  from  contact  with  receot 
cases,  and  with  a  thorough  disinfectloD  of  person  aud  clothes,  the  infectioii 
does  not  endure  for  half  the  tirne  we  uBuaIly  ass^.  I  submit  the  pro> 
position,  with  olear  conviction,  that,  wbere  disinfection  bas  been  complete, 
and  no  fomites  are  present,  the  prolonged  peeling  from  the  hands  ctnd  feet 
ia  not  infeotioua 

When,  hoivever,  we  consider  the  guestion  of  fomites  we  are  struck  by  the 
tenacity  of  infection.    Without  doubt  the  disease  is  readily  and  frequently 
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coiiTeyed  by  fomites,  aud  thus  ali  calculatioas  become  &ustrated.  Dieused  ia- 
fected  rooma,  disused  clotbee  folded  up  in  drawera,  and  long-forgotten  toy8 
have  cauaed  scarlet  fever  to  start  de  novo  moatbs  after  tbe  previous  illnesa 

Witb  reference  to  tbe  recrudescence  of  scarlet  fever  I  am  not  quite  clear 
tbat  Buch  a  process  oecurs.  Nor  am  I  now  certain  tb&t  a  rdapse  ever  takee 
plače,  Id  fonner  jears  I  thougbt  othemvifie ;  but  baving  of  late  jears 
attended  (and  studied  thoee  of  otber  observere)  cases  of  scarlet  fever 
preceded  and  followed  b^  a  distinct  diacase,  cloeel^  lesembling  scarlet 
fever,  which  I  have  proviBionall;  deaignated  a  "  Fourtb  disease,"  I  am 
eeriousl;  dubious  of  tbe  recrudescence  theory, 

(iii.)  The  Period  of  Protection,  or  Immunity  frora  further  Ailacks. — For- 
tunate]y  one  attack,  as  a  rule,  confers  immunitj  for  life.  Where  secoad 
attacks  are  recorded,  I  believe  that  ueuallj  they  belong  to  the  apecies  of 
tbe  "  Fourth  difieaae  "  (p.  503).  There  are  certain  rare  individuals,  however, 
wbo  are  so  suBoeptible  to  the  influence  of  tbe  poison  that  they  will  exbibit 
some  of  the  s^mptoms  in  every  conceivable  anomalous  form  wbenever  tbej 
come  in  contact  with  the  dieeaee.  I  had  one  patient  who  waB  thus 
nfflicted.  Similar  instancee  are  found  in  8mall-pox.  A  patient  of  mine 
liad  been  inoculated  for  8mall-pox ;  had  sufTered  from  confiuent  BniaU>pox  ; 
had  been  subeequentl;  vacoin&ted,  and  yet  eventually  died  of  small-poz 
poisoning  at  the  age  of  seventy-five,  without  eruption,  caught  from  one  of 
)uH  parisbioners  witb  vrhom  be  sat  reading.  On  tbe  twe1fth  day  acute  fever 
»howed  itself,  with  severe  backache,  and  on  the  nintb  day  of  a  aeveie 
illness,  attended  with  delirium,  he  died.  Such  instances,  however,  are  so 
rare  as  to  be  unique. 

IX.  CoMFLiCATiotia. — The  complications  of  scarlet  fevei  are  numerous 
and  varioua,  and  even  when  not  fatal,  they  frequently  entail  permanent 
dam^e  upon  organs,  or  life-long  ill-healtb.  No  period  of  tbe  diaease  is 
free  from  complications.  At  oi^  tirne  thej  arise  suddenlf,  at  another  their 
advent  ia  too  insidious  to  attract  notice. 

(i.)  Oenerai  Diteases. — Shcumatism  forms  one  of  the  earliest  and  most 
frequent  complications.  It  afTects  cbiefl;  the  emaller  joints,  sucb  as  the 
fingers,  bands,  and  wnst8 ;  suppunition  is  sometimea  produced  in  the 
joints.  Its  appearance  usuall;  oecurs  during  the  first  week,  and  elder 
ehildren  and  adults  rather  than  foimg  children  are  aBected. 

(ii)  Diaeaaea  o/  the  /fervout  SyBtem. — Scarlet  fever  is  frequentl7  com- 
plicatM  with  severe  central  and  spinal  simptoma  which  maj  arise  from 
hyperffimia,  or  blood-poisoning,  or  meningitis. 

(iii.)  DistoBMof  the  Digalive  Sj/stem. — 1.  Ulcerative  Stomatitis. — In  aH 
descriptions  of  scarlet  fever,  when  complications  appear,  theit  tendencv  ia 
to  assume  ulcerative  and  puatular  forms.  After  an  attack  of  the  mildest 
type  of  scarlet  fever  I  have  seen  ulcerative  stomatitis  supervene.  From 
the  condition  of  the  throat  in  scarlatina  anmnosa  the  inflammation  spreads 
to  the  mouth ;  tbe  gums  become  spongj,  l)leed  easilj,  and  ulcerste.  In 
severe  cases  the  inflammation  proceeds  to  NoMA,  with  aU  its  attendant 
sjmptoms  of  sallvation,  sloughing,  and  the  shedding  of  tbe  teetb ;  and 
con&ies  itself  to  young  children  entirelj.  From  the  resulting  exhau8tioD. 
and  the  pain  in  taking  food,  sufficient  nourishment  is  impracticable,  and 
great  debility  thus  ensues. 

2.  liver. — Cliangea  in  tbe  condition  of  the  liver  are  alao  present,  con- 
sistiug  of  an  albuminoid  infiltration  of  its  secretiug  cells,  produced  aimplv 
by  the  severity  of  the  fever. 

3.  The  iTitestinal  mucous  membrane  becomes  intenselj  congested,  and 
occasions  severe  diarrhcea. 
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(iv.)  Discases  of  tke  CirculatOi-y  SysUm. — Pericordilis  sad  eodocarditLi 
are  occasionallj  present,  with  or  without  rheiimatism ;  and  thoee  cbanges 
in  the  cardiac  muscle  nhere  the  ttbres  assuue  a  granular  opaci^,  wtuch 
form  the  ueual  reniilt  of  liigb  fever.  ThromboBis  is  not  unusual,  ami 
reeults  from  septiCcBmia.  The  blood  is  of  a  dark  colour,  watery  in  character. 
with  an  exce88  of  white  corpuedes, 

(v.)  Diseasea  of  the  Reapirattm/  Sy8ifm. — Bronohial  catairh  and  pneu- 
monia  are  not  uncouiuinnIy  found  on  search,  especiaU^  in  cold  veatber. 
(Edema  of  the  laiynx,  and  acute  pulmonarj  cederua,  when  the  kidnejs  aT>; 
involved,  are  eapeciaUy  to  be  dreaJed. 

(vi.)  Diseases  of  Serotis  and  Si/novial  Membranes. — EITuBion  into  th« 
pericardium,  pleiira,  and  joints  is  veiy  liable  to  occur.  It  super>'enea 
insidiously,  and  tendH  to  termiitate  ia  suppuration. 

(vii.)  hiseasei  of  the  VHnari/  Sj/stem. — 1.  Albuminuria. — As  showu  in  a 
dailj  esamination  of  tlie  urine  in  each  čase,  simple  albuminuria,  usnall^ 
withont  casts,  may  comiuence  as  a  mere  trace  dnring  the  first  few  dava, 
and  generali}'  Bpeaking  implies  little  importance — in  fact  it  frequentl7  means 
improper  feediug  in  the  early  atage  of  scarlet  fever,  or  m)wiae  expoeuTe. 

But  it  most  frequently  arises  in  the  same  character  dnring  the  thiid 
week — aboiit  the  nineteenth  day — and,  unless  verj  marked  in  quantity, 
gradually  disappears  as  convalescence  proceeds.  In  some  insbances  it  ia 
not  maiiifested  iintil  the  paticnt  leaves  his  bed,  Most  generally  it  occurs 
when  cODStipation  exiBts,  and,  where  it  persists,  a  prolonged  period  in  bed 
maj  be  reqnired  before  its  fina!  disappearanc«. 

2.  Acute  nephritis  is  iiauallj  occasioned  by  the  toxic  effect  of  the 
iscarlet-fever  jnison,  though  soraetimes  it  is  produced  by  chilL  Its  ooset  is 
.tiidden,  and  is  accompanied  by  headache,  vomiting,  rigors,  acute  fever, 
drovrainess,  diminished  secretion  of  urine,  frequent  micturition  in  smAlt 
(|uaDtitie3,  hiematuria,  and  casts.  After  a  d^y  or  two  the  skin  becomes  dry, 
auasarcs  appears,  and  the  temperature  variee.  Increased  arterial  teosion 
is  found,  with  a  quick  piilse.  Mahomed  described  a  pre-albumiDuric 
tension  of  tlte  arteries.  As  the  hfematuria  lessens  ali  the  sjmptoms  abate, 
and  the  flow  of  urine  iucreasef!. 

Thero  is  another  type  of  čase  \vith  similar  commencemeut,  bat  with  leas 
marked  symptomB,  and  without  h^maturia.  This  type  n8ually  supervenes 
toward3  the  end  of  the  third  weck.  It  occurB  as  frequently,  if  indeed  not 
more  frequently,  in  mild  as  in  severe  attacka,  in  conBequeDce  of  the  former 
receiving  insufficieiit  čare.  It  either  terminates  iu  recovery,  or  leaves 
pernianently  damaged  kidnejs,  or  ends  in  death  from  unemia  or  acute 
pulmonary  (udema, 

(vili.)  Diseasee  of  the  Organa  of  Special  Senae. — 1.  TheE^. — Unleee  theie 
be  a  fnmily  prediaposition  to  otitia  —  which,  in  my  experience,  ia  very 
frequeitt  even  in  those  in  afHuent  circtimstances,  and  very  di&astrouB  in  its 
coneequeucea — its  occurrence  is  uBiially  manifested  in  severe  cases  only.  It 
generally  preseots  itaelf  durJug  the  first  five  year8  of  life,  deereases  in  eaoh 
subse(|ueut  year,  and  forma  the  most  frequent  complication  of  scarlet  fever 
Otitis,  in  theae  instaoces,  is  commonly  an  eztenaion  of  the  faucial  in- 
flammation ;  varies  from  a  simple  earache  to  an  acute  otitis  media,  aod 
niay  be  f<)llowed  by  mostoid  absceaa,  and  even  meningitis.  Subsidence  may 
take  plače  within  a  few  days  or  weeks ;  or  its  duration  may  be  eitended  for 
moDtlis  or  even  years. 

2.  The  eye  is  rarely  involved,  and  then  only  with  a  slight  coignoctivitiH 
in  the  early  stage.  But  in  the  delicate  and  cochectic  the  eyes  niay  be 
serioualy  implicated  during  the  auppurutive  period  in  a  general  ophthalmia. 


,yCoogle 


SCARLET  FEVEE  601 

\vith  comeitia,  where  the  home  suiroiiodiugs  are  thoee  of  destitution  and 
overcrowding ;  and  with  lelinitie  when  the  kidney8  are  involved. 

(ix.)  Diaeases  of  tke  Lymphatic  Olands. — In  addition  to  the  Btste  of  the 
glands  previouBly  described  aa  occumiig  diiriog  the  height  of  ecarlet  fever, 
suppuratiou  of  the  cervical  gUnds  may  eaBue  during  convoIeeceDce. 

(x.)  Diaeases  of  the  Supporting  Tissues. — 1.  Cellular  2'isme. — Intlamnia- 
tion  of  the  greater  part  of  the  areolar  tissue  of  the  neck  and  parotid 
region  maj  occur,  tending  to  suppuration  whi(!h  m&j  burrovr  in  ali  direc- 
tione,  and  prodiice  formidable  absceBsee,  or  sloughing  of  tisBues. 

2.  Bones. — Perioetitis  and  necrosiB  may  arise  at  a  later  stage  of  the 


(xl)  ZHaeases  of  tke  Integumentary  System.—An  intinite  variety  of 
nfTections  of  thiB  Bjstem  maj  be  produced,  ranging  from  herpes  labialis  to 
severe  boils.  The  moet  frequent  ia  eczema,  whicb  mainlj  ocours  at  tboee 
orificea  from  which  aorid  or  pUBtular  discharges  have  flowed — round,  for 
example,  the  eais,  noee,  and  mouth.  The  indamed  oozing  eczema  is  apt  to 
become  puBtular,  and  to  eztend  from  tbese  centres. 

(xii.)  Amemia  and  a  protraeted  period  of  general  debllitj  and  ailing 
are  often  the  Bequelfe  of  a  slight  attack  in  the  delicate,  or  of  a  aevere  attack 
in  the  etrong,  and  require  attention  for  monthe  ot  jeara  before  the  usual 
health  ia  recovered. 

X.  RiLATlON  TO  OTHKB  Di3KA8KS. — (L)  Afeasles. — It  haa  been  stated 
hy  some  medical  wTiters  that  acarlet- fever  epidemics  tend  to  follow 
outbreakfi  of  measles;  but  this  Tiew,  after  a  kngthened  and  oarefuU; 
anal78ed  esperience,  I  am  unable  to  endorse.  The  relation,  however,  tvhicli 
has  been  obaerved  between  acarlet  fever  and  meaalea  ia  completely  es- 
plicable  wbere  rubella  and  the  Fourth  diaease  are  Bubetituted.  Theae  forma 
of  disease  are  ao  frequently  concurrent  or  conaecutive  that  their  confuaion 
with  meaales  and  acarlet  fever,  or  with  rubella  and  scarlet  fever,  is  botli 
prevalent  and  faoile. 

(ii)  Dipktheria. — Although  diphtheria  may  occur  at  any  atage  of  acarlet 
fevei,  its  prominent  period  of  appearance  is  that  of  convalescence.  It  may 
folloir  the  mildeat  aa  veli  as  the  severeat  form  of  scarlet  fever,  aod  seems 
to  be  incideutal  to  caaea  treated  in  hoapital,  where  it  appaTently  clinga  to 
certain  hospitals  and  certain  wards.  When  it  occurB  it  usually  ariaea  in 
groupa  of  caaea  in  the  various  varda  which  poasess  no  intercommunication. 
Dr,  Caiger,  whoee  special  experienoe  hae  been  most  eztensive,  88y8: — 
"  Such  outbreaks  have  not  infrequently  arisen  in  aeasons  characteriaed  by  a 
high  degree  of  atmoapberic  hiimidity,  dependent  upon  4)reviouB  rainfall  and 
conBequenb  dampneaa  of  aoiL  The  inoidence  of  the  diseaae  is  for  the  most 
part  greateat  in  ivards  surrounded  with  gross,  or  othei  vegetation  growing 
in  a  c1ay  soU;  indeed,  the  moisture-retaining  character  of  the  actual 
Burface  would  aeem  to  be  of  greater  importance  than  the  aubaoil  draioage, 
vrhether  natnral  or  artificial."  He  fnmishes  the  mortality  in  caaea  of 
diphtheria  following  scarlet  fever  as  583  per  cent;  and  thia  high  per- 
centf^  ia  due  to  the  apecial  tendency  of  the  disease  to  afibct  the  reBpiratory 


Scartatina  from  dipktkeria  may  at  any  time  ariae;  but  thia  courBe  ia 
rarer  than  the  reverae  on& 

XI.  DiAGNOSis. — From  the  preceding  discusaion  it  will  be  readily 
underatood  that  thia  diaease  preaents  the  most  serioua  di£Bculty  in  diagnoaia. 
In  its  mildneaa  or  in  ita  infinite  vagahes  many  daya  may  elapse  before  a 
definite  judgment  can  be  formed ;  and  at  timea,  indeed,  the  certainty  of 
diagnosiB  niay  appear  to  be  impracticable,  unleBS  another  čase  arises  from 


,yCoogle 


502  SCARLET  FEVER 

it  with  an  accurate  period  of  incubation  and  well-marked  ejtuptouiB. 
Eren  in  typical  inataoces  I  have  m^eelf  loog  felt  doubtful  UDtil  some  days 
havB  elapsed,  and  characteristic  sjniptoms  have  appeared  in  their  natural 
couise.  In  face  of  these  dlAiculties,  and  in  regard  to  the  aerioug  con- 
aequencee  which  may  ensue  froni  erroneouB  diagnosia,  I  would  euggeet  that 
the  oiily  aound  rule  is  that  of  the  game  of  whist, — "  When  in  doubt  play 
trumps " !  and  hence  I  propound  the  maxim  that  the  exiatence  of  doubt 
should  implj  the  piesence  of  scarlet  fever,  on  the  groimd  that,  if  the 
assumptioD  prove  incorrect,  leBB  liarm  will  usualljr  have  been  produced  by 
reaeon  of  the  Bcrupulous  core  that  wiU  thus  have  been  eserclsed.  Thu« 
courae,  however,  is  not  aIwayB  justified ;  for  a  medical  friend  not  loog  sine« 
informed  me  that  twenty-eight  patients  had  been  sent  to  a  Bcarlet  fever 
hospital  in  one  year,  the  whole  of  whom  proved  to  be  free  from  that  disease. 
I  have  also  a  eeries  of  cases  in  my  hands,  recorded  by  a  most  aoourate 
observer,  but  I  am  unable  to  make  uae  of  them  dow,  beyond  8aying  that 
six  patientfi  were  admitted  into  a  fever  hospital  as  scarlet  fever  who  were 
proved  to  be  suffering  from  the  Fourth  diseaae,  and  Bubsequently  caught 
acarlet  fever  when  in  hoepital ;  and  six  other  patients  were  admitted 
suffering  from  scarlet  fever,  who  caught  the  Fourth  diseaae  whi]e  in  hoepital 
from  some  of  the  previous  set. 

In  presence  of  such  grave  mistakes  a  aerioas  burden  of  re8ponsibility  is 
involved  in  the  accurabe  diagnoeis  of  these  cases  of  illnese,  but  stili  more 
80  on  one  who  presumee  to  inatnict  othera  in  their  elucidation. 

In  now  couBidering  the  question  of  diagnoeis,  I  vould  nrge,  tn  timine, 
that  the  physician  who  bases  his  diagnoeis  priniarily  upon  the  "  rash  "  is 
hopelessly  lost  in  confusion.  I  even  venture  to  make  the  wider  statement, 
that  a  physician  who  commences  his  investigation  of  these  exanthemata 
by  observing  the  tasb  chiefly,  is  involved  in  the  same  confusion,  since,  in 
the  iuterpretation  of  the  remaining  symptoms,  be  will  beconie  so  biasaed  by 
his  foregone  conclusion  that  no  clear  jut^ment  will  be  praoticabla 

In  a  typical  čase  of  scarlet  fever  dia^nosis  is  comparatively  easy,  and 
for  the  purpose  of  refreebing  the  memory  I  will  briefly  enumeiate  the 
symptoms.  A  sudden  onset  of  acute  symptom8,  with  headache  and 
vomiting,  accompanied  bv  a  marked  sore  thioat,  attended  by  high  fever 
and  an  exceedingly  quickeDed  pulse,  followed  in  twenty-foiir  hours  by 
a  niinutely  punctate  eniption,  wbich  avoids  the  circumoral  region,  and 
spreads  from  above  downwardB  until  the  entire  body  is  muformly  covered. 
The  tongue  peela  on  the  fourth  day  of  the  illness,  which  is  followed  by  a 
general  deBquamation  of  the  skia  from  above  downwards,  commencing  on 
the  face,  lips,  and  ears.  With  this  series  of  8ymptoms  before  him  even  the 
comparatively  inexperieuced  can  find  no  difficulty  in  diagnoeis. 

The  diseases  with  which  scarlet  fever  is  mostly  oonfounded  must  now 
be  considered : — 

(L)  Acute  Tonsillitis. — In  the  early  etage  of  this  diaesse,  and  wheD 
scarlet  fever  is  prevailing,  acourate  diagnoais  is  well-nigh  imposaible,  and 
therefore  quarantine  is  miperative.  The  disease,  however,  rarely  eom- 
mences  Buddenly  with  vomiting  ;  the  eruption,  when  present,  is  merely  an 
eTythema,  and  not  a  punctate  eruption.  At  first  the  tonsillitis  is  uoi- 
lateral.  The  tongue,  though  coated,  doee  not  peel,  and  the  skin  does  not 
desqu8mate. 

(ii.)  Erytkema. — At  an  early  period,  when  diagnoais  is  of  most  import- 
ance  with  a  view  to  isolation,  the  rash  in  these  cases  is  limited  to  the  neck 
and  a  portion  of  the  trunk ;  it  does  not  appear  on  the  extremitiee,  and  it. 
spreads  in  a  very  iiregutar  n 
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(iii.)  T&e  FourUi  Diteiue. — Provisionally  merelj  numbered,  until  a  diBticguishiiig 
name  is  attached  to  it. 

£>ifinilion,~A  zjmotic  dUease  characterised  by  an  esanthem,  scarUtiniform  in 
chanu!t«r,  whicb  is  ubimUj  the  first  noticeable  Bymptom.  It  is  a  diffuse,  not 
patchj,  ros7-red  eruption  from  the  onset,  and,  however  inteiise  the  eniption  niay 
be,  the  senstitioii  of  heat  to  the  touch  is  UBuall^  slight.  It  is  gener&lly  follow6d  by 
desguaniation,  which  bears,  however,  no  ralntioh  to  the  int«nsity  of  the  eniption. 

It  ia  mostlv  preceded  by  no  syniptoms,  though  where  the  attock  is  sharp  there 
may  be  some  n^ulache,  drowsine3s,  and  tiredness  for  a  few  hours  before  the  erup- 
tion is  manifest.  Its  season  is  main]^  the  spring.  Tlie  incubation  period  pro- 
longed  even  to  three  weeks.  Its  duration  of  infection  is  about  a  fortnight.  The 
strawbeiTy  tongue  is  never  present  It  afibrds  no  protection  againat  measles, 
scftrtet  fever,  or  rose-rash. 

Hi*U>ry. — It  wfts  not  until  towftrdB  the  close  of  the  seventeenth  century  that 
Gcarlet  fever  ceased  to  be  confounded  with  measles,  and  at  the  close  of  the  nine- 
teenth  century  rose-rash  (rubella)  was  stili  conFused  with  measles  and  scarlet 
fever.  At  the  opening  of  the  twentieth  century  another  diaease  has  been  dietin- 
guished,  isolated,  and  clasBiGed,  w)iich,  while  greatly  resembling  measles,  rose-rash, 
and  scarlet  fever  in  many  characteristics,  is  quite  distinct  from  them  ali,  and  aii 
attack  of  any  one  of  these  diseoses  does  not  protect  from  an  attack  of  the  other. 

Eliotogi/. — Enough  is  uot  known  at  present  to  speak  of  the  age  and  sex  iuci- 
dence.  But  the  various  opideniics  I  have  seen  occurred  in  December,  February, 
March,  April,  and  one  single  cose  in  June.  It  is  an  infectious  disease  which.  like 
scarlet  fever,  occurs  in  smaller  epidemicB  than  measles  or  rose-rash,  probably  on 
account  of  its  being,  twain  like  scarlet  fever,  less  infectious  at  the  outset. 

Symptomaiulom. — See  pages  6O3-&07,  where  its  distiuguishing  characters  are 
set  out  side  by  side  with  those  of  scarlet  fever  and  rose-rash.  Also  the  original 
article  may  be  consulted  in  the  f^ancet  of  Julv  14,  1900,  "(,)n  theConfuaion  of  Two 
diŠerent  Diseases  under  the  name  of  Rubella  (liose-roshV'  and  a  paper  by  the 
medical  officer  of  health  for  Soutbport,  "On  the  Fourth  DisBase,"  and  pubfished 
in  the  Journal  of  State  Medicine. 

To  sum  up  the  leading  characteristics  which  show  that  this  disease  is  distinct 
from  measles,  rose-rash,  and  scarlet  fever,  I  will  formulate  them  as  follows  : — 

1.  That  although  the  resemblance  of  the  Fourth  disease  is  so  close  to  scarlet 
fever  i»  many  of  its  features,  it  cannot  possesa  any  &fGnity  witb  that  disease, 
inasmuch  as  Ijoth  diseases  occurred  concurrentl^  in  the  same  epidemic. 

S.  That  some  of  the  sufferers  had  both  diseases  in  the  same  epidemic,  one 

Ktient  having  scarlet  fever  followed  by  the  Fourth  disease,  and  several  having 
urth  disease  followed  by  scarlet  fever. 

3.  That,  although  the  Fourth  disease  has  been  confused  with  rose-rash,  and 
reg&rded  as  a  mere  variety  of  rose-rash,  this  conclusion  is  faltacious,  since  nearly 
one-half  the  cases  in  one  of  my  epidemics  had  alreadjr  had  rose-rash  within  a  ycar 
or  two,  which,  accordiug  to  Cu1Ien'a  established  law,  is  incredible. 

(iT.)  Rubella.— VieU  p.  465. 

THE  DISTINGUISHING  CHABACTEEI3TICS  BETWEEN  RUBELLA  (R03E-BASH) 
THE  '■  FOURTH  DISEASE."  AHD  SCARLET  FEVER. 


Rubelbi  (BoM-Buh). 


The  "  Fourtb  Dlseise." 


I .  pTtmoniloT]/  Uj/mpltmu.  — 
Id  insiiy  instances  noue  ;  do 
ti«ndftche  ;  no  vomitiDg ;  no 
cstarrh ;  no  cough  ;  but  Tre- 
queDtly  aore  tbroaL  If  the 
ftttack  M  severe,  some  malaiae, 
anorciis,  and  droiriiness  wi]l 


I.  IVenumilOTT/ Symplo)i>l. — 
In  manf  cases  none,  eveu 
idth  a  cii]U0DS  eraptioD  ; 
neither  beadache,  nor  voniit- 
ing,  nor  catarrh,  nor  cough, 
bat  fn:queiitly  Blight  sore 
throat  If  tbe  >tt«ck,  hoiv- 
ever,  be  severe,  there  maj  be 

Erononnc«!  malaiBs  for  some 
ours,  with  headacbe,  an- 
oreiia,  droiTBmesa,  chillinesa, 
and  even  considerabla  back- 


1.  PreinimHJiry  Hi/nipljrms.— 
If  tbe  attack  be  sliglit  the 
pati«  o  t  nierelj  feela  tired,  and 
usuallf  complains  of  some 
aniount  of  aore  throat,  head- 
ache,  and  chitlineas.  Ther« 
mav,  however,  bo  considerable 
malaUe,  with  a  geauine  m 
of  illueaa,  sccompanied  by 
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CharacteristicB  betiveen  Rubella,  tUe  "  Fourth  Diaease,"  and  Sc&rlet  FcTer — Continued. 

Rnbttlii  (Bwc-IUiili).  Ths  "  Fourth  DIhuc."  »oirlat  Fmr. 


Tlu  TeuipemiUTe.  ~ 
Tariri  froin  noriusl  t 
ir  104°  F. 


I  t.  The  PulK.—Thia  is 
I  normal  or  ulightlj  increased 
in  tTtqatncy,  but  ftlva;« 
betriog  ■  ratio  to  the  Um- 

I  penitare. 


I  fi.  The  Toiiguf.—Tha  U 
I  cleaD  or  slishtlj  furred,  aud 
I  never  co»Ua  witli  a  tliick 
I  vbite  fnr,  whicli  [>celB  on  the 
fourth  day, 


I  2.  Sentatimit  f^  ninea.- 
I  Where  the  cruption  i«  slight 
I  there  ii  no  illneas  of  an; 
,  kinil,  >nd  ohere  the  eruptio 
j  in  copioas  tlie  fecliag  of  il 
•  I  neu  is  sometimes  sctrc«)]' 
I  appareut,  althongh  I  hare 
I  seen  boya  reall;  ill  from  tbii 

8.  Tht  Temperature.  — 
Thia  varies  from  98  4*  to  103' 
or  104°  F.  ;  but  eten  with  i 
verj  citensivc  raib  the  tem 

Srature   is    uot    necessaniy 

4.  T/m  ruiK.—ln  elight 
ctises  tlie  pulse  is  uormal,  and 
vhere  the  caae  is  a  irell- 
uiarkcil  one  ita  rute  ia  qiiick- 
ened,  while  stili  beoniig  a 
ratio  to  the  temperature ; 
that  is  to  Bay,  where  the 
puUe  i«  accelerated  tbe  tem- 
perature is  raised  in  a  pro- 
parlionate  degree. 

6.  The  TmgKi:.  —  The 
tongiie  ie  cleaii  or  alightlv 
fucTed,  and  uerer  costed  witb 
a  thir^k  vbito  fur,  whicb  peeU 
on  the  fourth  da^,  leaving 
tbe  tongue  ran'. 


a.  Tlu:  Th,oal.—The  Tauces 
look  drj,  nith  a  dark,  i 
lef ,  red  hue. 


7.  T/f-  a/a>ids.—Th«  lym- 
phatic  glauds  throughout 
the  body  ara  enlargeJ,  Mndor, 
[  and  bara,  like  peas,  notably 
I  the  poslerior  cerrical,  the 
axill«ry,  and  tli«  inguinal. 


6.  The  Tknat.—The  fancei 
aio  uaDn11y  Bvollen  and  red- 
disb,  assuming  a  vel  Tet 
appearanee,  but  tbis  condition 
b«ar8  little  relation  to  the 
extcnt  of  Ibe  rash. 


7.  The  aiandi.—lhu  lyin- 
pbatic  gtands  uniTersalIy  are 
enlarged,  hard,  and  tender, 
and  fecl  like  peas,  tboiigb 
lesa  nianireat  tban  in  rose- 
rash.  Those  munl;  afTected 
are  the  poaterior  cerrical, 
the   axil1ary,    and    the   iti- 


'i.  Seiualitna  of  Jiinea^ — 
In  alight  cases  there  is  no 
app&reat  illness,  bot  I  hav« 
never  seen  a  čase  nith  a 
severo  ertiption  where  tho 
patient  na  not  resltv,  and 
alao  sensiblf,  verj  ill. 


3.  The  Temperature.  ~ 
Tbis  varies  from  99°  to  lOT  | 
F.,  but  i«  nerer  increaaed  iu  , 
the  nsDal  ratio  to  the  pnlse.  I 
A  Tuli  rash  a1n'ays  meana  a  I 
high  t«roperatnre. 

4.  The   ftilK,  —  Even    iu  ! 
alight  casea  tlie  pnlse  is  ac- 
celerated,  and  in  severe  cases  ' 
yery  greitly  qluckened,  «nd  I 
alvBvi  out  of  ali  proportioii  I 
to  the  height  of  tlie  fever  : 
that  is  to  Bay,'  even  iritb  »  | 
temperature  oulj  jusl  sbove 
Donnal   (99°   F.)    the    pulsi-  ' 
will  be  very  lapid  <120),  | 

6,  The  Tongue.  — V  the  I 
čase  be  alight  there  Ray  be  | 
no  eJirlj  signs,  though  the  I 
tongue  petls  on  tbe  fonrtb  [ 
daj.  But  in  a  *rell-niarked 
cnse  tbe  tongue  is  early  ' 
coated  with  a  thick  «hite  ' 
far  whicb,  mellng  off  from  | 
tbe  tip  and  edges  on  the  , 
fourth  da;,  gradually  leaves  I 
a  ra«,  red  tongue,  comaonlv 
termed  tbe  "strawberry  ' 
tongue  I 

6.  The  rftrooi.— Tbe  ap-  ' 
pearanee  of  the  fancee  roa^  | 
Tary  from  the  tnost  inaignin-  | 
cant  afTection  to  an  intense 
dusky  ledness,  vitli  marked  I 
sn-elling,  sboniog  sometimea  ' 
white  spots  of  inspissated  ' 
Becretion  ;  and  the  severitf  i 
of  tlie  throat  alTection  bears 
usuull;  a  dialinct  rclation  to  | 
tbe  skin  eruptton.  \ 

7.  T^Ofmuij.— Theljm- 
pbatic  glaads  of  the  throat  j 
■□d    iipck    con    tcarcel;    W  \ 
detected  during  the  firat  trv  i 
dayB  ;  but  suMeqiientIy  tliey 
maj  be  enlarged  in  proportioi 
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Characteristic«  betivucn  liubella,  tUe  "  Fourth  Disense,"  and  Scarlet  Fever — Conlinutd. 

I  RBb«lU(noH'tlu1i). 


>*.  The  eruplioii  ia  usnal1y 
tlie  lirst  notice»blB  ajmptpin. 

I  Ita  sppesmnce  is  tliat  of 
minute    io9y   reil    dot«,  not 

i  pati^hes.  It  shoira  itaelf  Krst 
Mhind  the  ean  and  on  tlie 

<  scalp  >nd  face,  especiall;  od 

I  thc  oral  circie  ;  froni  tlieae 
aituations  it  cxtendi  to  the 
ncck  and  the  cheat,  nnd  uiti' 
niately  coveta  tlie  en  tire 
body.  The  minute  dots  ba- 
come  larger  atid  gradiiallj 
coalesce,  Ibrming  jatcliea  of 
tlio  bat')i  n-iiic  |>altern,  uhioh 
30  citend  anJalter  iu  colour 
as  to  be  indiatiaguisfasble 
from  nieaeles.  In  otbercaiea 
tlie  spote  become  ao  diffDMd 
thit  t}ie  raah,  in  patches,  re- 
sembU*     the     rruption     ot 

I  scarlet  fever ;   but  never,  in 

'  thit  d: 


9.  DaguamatioH.—Thtii: 
I  niay,    pernapa,    bc    a    litlle 

branny  de9qimmation,  but 
I  rre(|uently  uono  occure,  and 

coriainly  the  i>in-holc  dc- 
{  scriplion  iq  not  lound. 


10  TU  KiilHty3.—Thej 
I  nn;  rarelv  afTerted,  and  then 
I  on]y  with  a  trace  of  albumin. 


The  "Foiirth  DImu«." 

8.  The  fruplioti  is  usnHl1y 
the  first  noticeable  aymptom, 
and  ni  It  covet  the  nrhole 
body  vith  a  conaiderable 
diffuaa  raah  in  a  verv  few 
Jioura.  The  hue  is  a  bright 
roay  red,  and  the  emption  ia 
raised  aomevhat  from  the 
aurrace  of  the  akin.  The 
aenution  of  heat  of  the  skin 
to  the  tODch,  even  wbere  the 
raah  is  verj  ful!,  ia  much 
sli)(hter  than  in  scarlet  fever. 


B,  IMtluaMalion.  —The 
de«qiianmtion  nuiy  be  sli^ht, 
or  as  com  plete  as  possible, 
even  enteniliuc  to  a  general 
peeline  of  the  hands  and  fect. 
But  the  desquamation  bears 
no  relatiou  to  the  intensitj 
of  the  craption,  for  it  often 
happens  that  a  vcry  full 
eniution  maj  be  followed  by 
little  or  no  desnuatnation, 
and  that  which  doea  occur 
disaptieara  in  a  neek  or  tvro. 
Ou  the  othcr  hanit,  a  full 
eruption  niay  be  attended  by 
a  general  peeling  a»  trt«  at  in 
the  wolit  eases  of  acartet 
fever,  but  mo»tiy  in  unall 
scalca  nther  than  in  flakes 
or  sheets.  A  slight  rash  is 
usually  accompanieil  by  little 
or  UD  des^uamatioii.  But  I 
have  never  seen  a  CRse  of 
Kirlet  fever  nith  a  full  emp- 
tion ivhere  tiie  desquamation 
did  not  oecnr  eventuall;  in 
shects,  the  procesa  lastiuf; 
many  neeka.  If  a  seriee  of 
CBScs  be  observed,  these  ab- 
normalitiee  will  be  very  ap- 

10.  Tht  Kulnev!.— These 
are  rarely  aflecteU.  Wbere 
they  are  involvetl  the  condi- 
tion  is  probablv  that  only  of 
the  albuminuna    of   adoles- 


8.  The  eniptiaii  is  dilfuse, 
dasky  red,  pepulir  in  char- 
acter,  and  originat««  behind 
the  eara.  It  presentsagooae- 
flesh  appearanca.  It  doea 
not  occur  in  iaolated  dota  at 
an;  Btage ;  nor  in  patchea 
whieh  are  raiaad  and  have 
weU-deGn«d  margins.  It 
appesra  early  about  the 
clavicleaand  od  thechestand 
the  covered  parts  of  the  bodj. 
The  rash  is  rarely    -  '-"     ■ 


1   tbe 


■ly 
Fonrtb  ^iaea»e,"   and   the 
skin  is  markedlj  bumiog  to 
the  touch. 


S.  DajKamatiatt.  —  The 
(lea^uamation  Blitays  beara  a 
rstio  lo  the  citent  of  the 
eruption.  A  copious  emp- 
tion signilieHa  freedesquaina- 
tion,  irhile  a  scaiitj'  eruplion 
ia  follovtMl  by  a  s{iarso  peeb 
ing,  vhich,  hotrever,  itoea  not 
ceaac  for  uianj  ireeka.  It 
coiLimcucea  invariably  by  a 
pceling  of  tha  tongoe  on  the 
foiirtli  day,  wiiich  eiteuda  to 
tlie  lips  and  ia  fol]owed  by 
peuling  of  tbe  face  and  behind 
the  ears  ;  one  of  the  eaaiest 

Slacea  in  wbich  to  det«ct  the 
eei]UBniation  early  is  the  ear. 
The  desqiiBmatioD  occura  in 
pieces  or  sbreda  rather  Ihan 
aeatea,  aud  IB  very  profuae 
about  the  hands  and  feet, 
laating  for  manj  neeka.  At 
the  commencement  of  the 
peeliiig  circles  of  desqnania' 
tion  are  formed  around  tbe 
raiaed  papillie,  thongh  I  have 
once  seeu  this  condition  in 
the  "Fourth  disease"  where 
tbe  pecling  tras  eicessive. 


10.  TAe  i:idjuyi.—Alb\i- 
niinuria  is  very  frcqDent.  | 
The  liabilitj  to  acuto  ne-  i 
phritis  is  very  decided  nnless  ' 
the  treatment  be  appropriate.  I 
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Cbaracteristica  between  Rubella,  the  "  Fourtli  Diseaae,"  snd  Scarlet  Fever — Cmlinutd. 


RiiMI*(RiiM-Buh). 


The  "Fouith  DiiuH." 


12.  IU«MU<ni  Uspringand 


13.  The  intabatuin  period 
19  usually  18  d«fa,  biit  vitli 
a  rangc  of  from  6  to  21  dajs. 


14.  The  Courst  o/  IHitta. 
—The  sjmptoma,  however 
»vere,  disappear  iii  a  few 
d«y*,  leaving  co[n)>arativaly 
littlefeelingofillnesB  -  where 
the  eniption  is  alisht  there 
niay  be  no  iUneaa  wEate»er. 

15.  TKe  Period  of  In/tcluM. 
—I  do  Dot  knov  aDy  illn«sa 
wliich  is  more  infoctioils  in 

a  earlier  stage,  eveu  before 
any  sjmptoms  are  manifest. 
It  hence  rtaults  tliat  Bchoola 
suffer  to  so  great  au  eilent 
from  the  disease  wbea  once 
it  haa  found  cntrance.  Tbe 
infection  is  dimiaished  at  a 
later  atage. 


16.  JVoia^ioB.— The  atlack 
alfards  no  prot«ctian  againat 
iueasleB,the"Fourth  diseaae," 
>t  scarlet  fever. 

17.  The  Daralion  1^  h^ee- 
ivenea. — From  10  to  H  dava 

vrhere  efficient  diainfection  ia 


IS.    &^Kf(«.  — Pru:ticaUy 


isBpringuid         12.  Its  » 


13.  The  incubaliim  prriod 
has  a  p]'obab1e  range  of  from  ' 
9  to  21  daja.  | 


15.  The  Period  o/ Infiction. 
— Infectioo  ia  not  yery  prob- 
able  iti  the  earlieat  at^^s. 
At  a  Itttar  period,  oven  while 
deaquamation  ia  Caking  plače, 
the  possibility  of  infection 
onlv  contionts  for  2  or  3 
vre^s,    prorided    the    usiul 

Sreoautiona  have  b«en  care- 
ii1y  adopted. 


17.  The  DuTtaim  1^  Inftc- 
tiveneu. — From  10  to  14  or 
ev«D  21  i)aya  where  efficient 
disiufectiou  ia  canied  ont. 


13.  Semula.  — pTactically 
iione,bnt  Ibaves««n  th«BDb- 
maxillai7  gluds  enlargcd. 


13.  The  ineubation  period  , 
ia  uBiuIly  froiu  2  to  3 
dar«,  but  witb  a  renge  from  . 
a  fenr   houra  to  7   dajs  ;  it 

I  very  rarely  eitends  over  the 
I  Sfth  day. 

H.  Tlie  Courac  o/  lilnets.  \  14.  Tht  Cimrae  o/  ntnm,  ; 
— Tlie  eymptoms,  hoivever  i  — The  illoeaa  gra<liuilty  suh-  l 
liisappear  in  a  few  ,  aides  in  from  4  to  7  daja.  I 
*  '  Di^qiiamation  comrnences  as 
eniption  fndes.  and  continn«  j 
for  e  or  8  vieeka  or  mor«,  and  ' 
laals  loDgeat  on  tbe  liaadt  i 
and  feet.  ' 

15.  The  Periodi^ Infiction. 
— Thia  diseaae  is  the  leaat  in- 
fectious  of  aiiy  illuesa  diiriug 
ita  early  stage.  It  llierefore  i 
alloKa  lime  for  qiiarautiiie 
and  iBolation,  anit  tlius  can  < 
i>e  i;ontrolled,  bo  tliat  m  epi-  ' 
demic  mav  be  prerented  mor«  i 
readilj  thao  in  aiiy  othrr  < 
infsctious  illness.  After  tbe  i 
first  4g  boutt  the  infection  is  : 
very  pon-erful,  but  I  sm  not 
prepared  to  prauonnce  upon  ' 
its  duration.  UdUI  thU  can  ; 
be  ascertained  the  on1y  safe 
nlle  ii  the  asaumption  that  it  j 
may  laatas1oDgaadosquiunB-  I 
tiou  itself,  altbough  I  ani 
qaite  clear  tbat   tim  is   in- 


16.  Proleetiim.— Tite  attack 
aSbrds  no  protectioD  agsinst 
scarlet  fever  or  rose-raah. 


16.  ProUdum.—A.u  »tUck 
afforda  no  protection  agminst 
the  "  Foartti  diseaae  "  or  rose-  < 
rasli.  , 

17.  The  Durtitim  (/ Jnfie- 
livenea. — From  6  to  8  we«bs  ' 
or  more,  i.t.  vbea  tbe  de-  i 
Bqust[iatioQ  has  ceased.     Bnt 

I  am  far  from  betioving  th«t  I 
the  infection  endures  m  long 
after  efficient  diiiufactiou,  { 
thougb  at  praent  I  can  sd- 
diice  little  proof.  I 

18.  Sejutla.  —  Xephiiti«  ;  , 
Buppuntion  of  tbe  sub-  . 
lUB.xilIary  lymlihaCio  glands 
and  otben  ;  obtis  ;  rbeuina- 
tiam  ;  endočarditis. 
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Charact«riBtics  betvreen  Kubells,  the  "  Fourtb  Disease,"  and  Scarlet  Fever — Co«tivwil. 


RubcUi  (Rua-Ruli^ 

19.  Terminaiian. — Vi 
coiii]>lete  recovery  in  a 
iiight. 


20.  Trtalmtal.  —The 
mtient  requires  about  5  dayB 
m  bed,  followed  l)y  3  days 
iodnore ;  thcn  nbout  fl  diy8 
in  the  freih  air ;  and  sfter 
uomplote  dUiiirectian  hc  iDay 
stfety  mil  vrith  otliers. 

Abortive  Clisea  of  rose-raah 
ar«  rrequent,  and  sre  raspon- 
uble  to  a  targe  extent  far  tbe 
apread  of  tbia  disease.  It  is 
dilficult  to  diBtinguisb  them, 
as  no  aotual  illnesa  ovcura. 
1.  PiJii  eye),~~Ji  g"«'?  <>' 
casea  ot  epidemic  roseoU  niay 
occnr,  which  exhibit  no 
ejToptoma  that  I  have  yel 
asccrtaiii«d  except  [unk  con- 
jnnotivn-.  And  theae  cases 
■re  c«|uible  of  passing  the 
illness  on  to  otbcrs,  and  are 
immune  agamat  a  subsegnent 
attack  thcmaelTea.  2.  There 
19  another  group  o[  cases  of 
epidemic  roseola  whicb  I 
betieve  —  but  1  cannot  at 
prcseut  advance  beyODd  belief, 
for  I  bar«  not  yet  aatisGed 
iny»elf  by  ictoal  proof— niay 
occnr  iritbont  ahoKilig  sny 
aymptom9  bevond  slight 
foverlBbneBi  and  enlarg«iueot 
of  tbe  lymphatic  glanda 
tUronghout  the  body. 


Ths  "  Fourth  D 


19.  Termiitation. — Usnally 
eomplete  rcco»ery  in  n  fo«- 


20.  Trialmtat.~Xhe 
padent  maj  be  pennitted  to 

Set  up  on  the  liftb  or  Bixth 
ay,  or  as  aoon  as  hia  itrength 
pennit*,  irrespectiTe  of  the 
ile8quaination  and  »itbout 
danger  from  9eqiielie.  Hc 
tlien  requirea  3  or  4  daya  io- 
doore,  followed  by  6  or  6  in 
the  freah  air,  and  may  safely 
join  bia  Bclioolfelloft-a  at  the 
eud  of  from  14  to  21  daja, 
iiotirithataDding    des^i 


19.  Temtinatioii. — Uaually 
eomplete  recovery  enaues,  but 
sometimes  con%'ale9eence  ia 
prolonged  ou  account  of  the 
aeqnelee ;  but  tbe  disease 
ahoirs  a  high  niortaUty  in 
the  verj  young. 

20.  Treatmtnt.— Ever J  <iase 
of  scarlet  fevcr,  lioicever 
»light,  require8  21  day8  of 
abaolute  conliueaicnt  to  bed. 
The  pstient  ahould  be  clathed 
in  a  flaniiel  night-»birC,  and 
the  akin  daJlj  greaaed  irith 
carbolic  or  encalyptns  oil. 
No  food  s}iould  be  giveu  for 
tlifl  Qrat  week  excciit  milk 
aiid  fariuaceoua  food,  lioKerer 
inild  the  illnesa,  in  order  to 
gnard  agaiiiat  nephritia.  The 
[latient  ahould  not  be  per- 
mitted  to  join  his  fricnds  for 
S  or  8  vrceka ;  but  I  do  not 
think  it  easeutial  to  iaolatc 
casea  until  ali  desiiuamation 
haa  ceased  from  the  liajids 
and  feet,  for  this  procesa 
sometinies  occupiea  several 
additioiial  veeks.  I  ha  ve 
acUd  OD  thia  asaiimption  for 
many   yeara  nithout    hano, 

transfernog    bays    to 


their  own  homea. 
eomplete  dieinfecti 
perative. 


Of« 


(v.)  Meades. — A  universallj  coDfluent  eruption  of  meoeleB,  which, 
however,  is  vei7  marked  on  the  face,  and  ho  Bhould  not  mialead,  maj 
esceptionall^  assume  an  appearance  resemblitig  scarlet  fever.  But  the 
earliaess  of  the  eruption  of  scarlet  fever,  witbout  the  precedlng  catarrhal 
Bymptom8  of  measles,  and  the  characteristic  toiigue  of  the  fourth  day, 
foUowed  by  general  de8quamatioQ,  ahould  remove  doubt.  The  presecce  of 
KopIik's  Bpots  OD  the  mucous  membrane  of  the  mouth  and  pakte  may  also 
aasiBt  in  the  diagnoaia 

(vi)  Small-pox. — The  8harply  delined  individual  spots,  which  shade  oflf 
graduaUy  into  an  erythema,  ^ould  guide  the  diagnosis,  but  can  only 
induce  error  at  tbe  Tery  early  8t^e.  Tbe  severe  iMckache  of  Biiiall-pox 
should  furtber  assist. 

(vii)  Erysipdas. — The  dlstinction  on  thiB  point  lies  in  the  fact  tbat  in 
acarlet  fever,  besides  the  other  cbarscteristic  syniptomB,  the  rash  preeents 
the  punctate  appeaiance,  wbile  in  eTysipela8  the  surface  of  the  eruption  is 
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not  elev&ted,  and  marked  cedema  of  the  coDDective  tissue  arises,  «itb  tlie 
formalion  of  vesiclee.  !□  acarlet  fever  the  deB^uamation  ma^  occur  in 
placea  where  no  antecedent  eruption  has  appeared,  but  this  nerer  happens 
in  er^sipelas. 

(viii)  Diphtheria. — Scarlet  fever,  with  a  alougby-lookitig  e^udatioa  on 
the  faucea,  may  be  mistaken  for  diphtheria  vhen  accompanied  by  on  erj- 
thema  of  tbe  skin.  Here  again  it  is  simplj  an  erjthema  and  not  a 
punctate  eruption.  This,  besides  being  merelj  tranaient,  is  ususUjr  reetricted 
to  the  neck  and  trunk,  while  the  estremities  remain  unaffected. 

(ix.)  Injluenza. — An  erythema  may  occur  at  the  onaet. 

(x.)  Desquamative  Eczenia. — At  the  commenceiuent  of  the  illnesB  general 
8yniptom8  are  frequently  severe,  and  the  skin  red  and  cedematous,  accom- 
panied epeedily  by  minute  veaicles,  which  niay  renemble  a  nii!iary  eruptiou 
or  sudauiina. 

XII.  Frognosis. — The  prognosis  of  scarlet  fever  is  alwaya  uncertain.  A» 
a  rule  the  disease  is  one  of  the  mildest  of  the  ezantliemata ;  but  ite  prc^nosis, 
even  here,  ia  dubious  on  account  of  the  numerous  aeguelse  whieh  maj 
supervene  and  jeopardiae  life.  Alert  observation  of  every  aign,  therefore, 
should  form  the  physician'a  course,  and  prediction  had  better  be  avoided. 

The  proguoaiB  is  /avouraUe  when  tbe  onset  is  gentle,  the  appearaoce  of 
the  rash  early  and  difTuaed ;  when  the  throat  aSection  is  not  severe,  the 
oervical  lymphatic  glauds  not  seriouBly  involved,  the  inorease  of  tempera- 
ture and  pulse  moderate,  and  when  temperature  and  pulse  fall  as  the 
eruption  disappeara  Slight  rheumatiBm  and  albuminuria  do  not  add 
materially  to  the  gravitj  of  the  disease. 

Prognoaifi,  on  the  contrary,  is  vn/avourable  under  the  folloving  circuui- 
stancee : — A  sudden  onset,  with  vomiting  and  delirium ;  severe  involvement 
of  tbe  throat,  the  noše,  and  the  air-passagea ;  a  copious  raah  of  dusky  red 
colour  passing  into  a  Uvid  bue ;  when  the  temperature  rises  above  104"  F., 
whicb  continues  into  the  third  week ; '  a  pulse  above  130,  small  and 
lhready ;  a  very  pronounced  glandular  enlargement ;  severe  nervous 
Bymptoms,  such  as  coma,  convulsions,  restleseness,  aleeplessness,  and  con- 
tioued  delirium ;  profuse  vomiting  and  diarrhoea ;  the  formation  of 
abscesaes  in  the  cellular  tiseue,  glands,  and  joints ;  ocute  neptuitis,  witb 
ezceasive  bsematuria,  albuminuria,  scanty  urine,  and  dropsy ;  the  involve- 
ment of  tbe  serous  membranesi  severe  aSeotiona  of  the  middleear;  and 
the  occunence  of  that  malignant  form,  with  pronounced  angina  and 
intense  febrile  course,  vrhicb  provee  fatal,  as  no  other  diseafie  does,  in  so 
brief  a  period  and  with  such  distresaing  s^mptoms. 

Epidemics  vary  profoundly,  and  no  epidemic  should  be  regarded  as 
benign ;  for,  in  certain  places  and  in  certain  individuala,  the  reverae  result 
ia  sometimee  found.  The  season  appears  to  ezercise  oomparatively  Uttle 
infinence.  The  onIy  effect  which  poverty  or  opulence  seems  to  possess 
depends  apparently  upon  the  medical  aid  and  Dursing  wbich  can  be  secured, 
though  personal  predisposition  outweigh8  ali  otber  considerations.  Sex 
6how8  no  influence,  tvhile  to  age,  next  to  idioByncraBy,  must  be  attributed 
the  greatest  weight.  Tbe  case-mortality,  preceded  by  sympt«mB  of  septi- 
Ciemia,  is  increased  enonnousIy,  attaining  over  50  per  cent,  if  the  attack 
occur  during  the  puerperal  state,  and  particularly  if  it  occur  cloae  to  the 
date  of  parturition,  either  in  pi«cedence  or  succeasion.  Tboae  states  of 
health,  too,  whiGh  are  described  as  "  delicate "  and  "  cachectic "  exert  a 
most  unfavourable  influence. 

XIII.  MoRTALiTY. — Scarlet  fever  is  tbe  most  uncertain  of  ali  zjmotic 
diseaaes  in  relation  to  mortality.     DiSerent  outbreaks  widely  vary  in  this 
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respect,  During  the  last  fifty  yeaiB  the  mortality  has  diniiniahed  by  about 
75  per  cent,  and  this  diiuinution  ia  due  to  various  causes.  One  cauBe,  no 
doubt,  iB  its  lessened  virulence ;  another  the  provision  of  iaolatioa  hospitals. 

But  the  mamly  effective  cause  hos  been  the  increased  čare  be8towed  by 
uiany  parents  upon  their  chUdren  at  the  nur8ery  age,  where  the  mortality 
has  proved  to  be  188  i>er  cent.  The  number  of  unprotected  children  at  the 
Hcliool  age  19  con3equently  greater.  Kchoolg,  accordingly,  auffer  more 
8everely  froui  ali  tlie  zymotic  diseases,  though  the  iuortality  is  con8iderably 
lessened,  the  death  ratio  being  only  3  per  cent  in  scarlet  fever. 

It  would  be  Imzardoiis  to  predict  tliat  the  present  benign  character  of 
tliiB  disease  will  continue,  aad  that  a  vride  and  fatal  diffuaion  of  the 
infection  at  uome  tirne  iiiay  not  occur. 

The  mortality  reachea  its  maximum  in  the  third  year,  and  the  chance 
that  an  attack  will  terminate  fatally  is  highest  in  infancy.  Tlie  results  of 
statistical  inquiry  clearly  Hhow — iudependently  of  the  fact  that  a  large  pro- 
portion  of  persons  never  contract  the  diseaae — that  the  longer  an  attack  ia 
deferred  the  lesa  likely  ia  its  occurrence ;  and  further  that,  even  auppoaing  it 
to  happen  eventually,  the  lesa  probable  is  its  fatal  character.  In  recent 
statistics  of  ijiortality  it  ia  proved  that  from  one  to  five  year8  of  age  the 
iiiortaIity  is  about  18  per  cent ;  between  five  and  ten  jears  it  decreaaea  to 
55  per  cent ;  and  from  ten  to  fifteen  year8  to  25  per  cent.  From  tbia  date 
it  remains  practically  tlie  same  nntil  the  quinquennium,  thirty  to  thirty- 
five  vears  of  ^e,  when  it  re-attains  a  percentage  of  6'2. 

From  the  previona  (iescription  of  the  mild  and  severe  typea  of  this 
disease,  it  must  not  be  inferred  that  the  mortality  in  the  former  caaea  is 
inaignificant,  and  in  the  latter  frequent ;  auch  a  deduction  is  quite  un- 
warranted.  In  fever  hospitab,  wliere  the  aevere  cases  are  found,  and  mild 
attacka  almoat  unknown,  the  inference  may  hold ;  but  certainly  the  general 
truth  upon  the  subject  ia  not  thereby  espressed.  Some  time  ago,  for 
cxample,  an  epidemic  of  acarlet  fever  occurred  in  a  neighbouring  primary 
achool  On  ita  cessation  I  aaked  the  maater  how  the  children  had  fared, 
and  whether  any  deaths  had  resulted.  The  answer  wa8  "five";  and,  on 
closer  que3tioning,  I  ascertained  that  in  every  fatal  instance  the  attack  had 
been  bo  slight  that  the  children  had  3hown  no  aymptomB  of  scarlet  fever, 
and  had  accordingly  attended  school  tbroughout,  until  it  became  manifest 
that  their  kidney8  were  8eriou8ly,  and,  as  it  proved,  fatally  involved. 

XI'V.  CASE-MoBTAUTY.^The  fatality  of  the  diseaae  varies  in  different 
epidemica,  and  at  the  various  stages  of  the  same  epidemic.  It  ahovra  a 
range  of  3  to  30  per  cent  of  attacks,  with  a  probable  average  of  85  per 
cent.  The  isolation  hospitals  not  onlv  limit  the  exten8ion  of  an  epidemic, 
but  concurrently  reduce  the  case-mortality.  For  instance,  the  case-mortality 
in  the  isolation  bospitala  of  the  Metropolitan  A8ylums  Board  in  1890, 
with  a  totai  number  of  admissions  of  10,343,  amounted  only  to  2'97  per 
cent. 

XV,  Pathology. — In  this  zymotic  disease  the  tiasues  mainly  involved 
are  tboae  of  the  skin,  the  throat,  and  the  kidneys ;  but  it  is  not  clear  whether 
the  true  nidus  of  the  streptococcus  ia  the  blood  or  the  tiaBues  mentioned. 
That  the  oi^nism  develope  freely  in  the  throat  ia  evident ;  but  as  scarlet 
fever  may  eust  without  an  eruption  or  sore  throat,  and  may  become  fatal, 
!m  in  scarlatina  maligna,  prior  to  the  appearance  of  either  of  these  8ymptoms, 
it  would  aeem  to  be  moi-e  probable  that  the  streptococcun  attacks  the  blood 
itself. 

1.  The  charact«rbtic((  of  the  eruption  on  the  skin  are  hjrpenemia  and  cedema  of 
the  superficinl  l«yers  of  the  corium.     The  hjperiemia  causes  a  rapid  growth  of  the 
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cella  of  tlie  epidei-mis  in  the  rete  Malpighii,  and  their  cootinued  reprodactiua 
entails  the  desquantation,  whicli  is,  of  course,  moat  copious  where  the  raab  has  bcea 
most  intense. 

S:  In  the  throat  the  mucous  membrane  is  deeply  lijrperemic,  which  leads  ac 
first  to  an  increased  secretion  of  the  folliclea,  aftemvarda  to  an  eitudation  of  tyiiiph, 
and  at  a  later  stage  the  mucoas  epithelium  Kives  way,  owing  to  the  (Edema,  or  to 
the  iat«n!>ity  of  the  inflammation,  with  the  ^rmation  of  an  ulcer.  As  the  inflam- 
mation  prcwressea  and  the  tension  increoses,  smail  foci  of  pus  arise  in  the 
substance  of  the  tonails.  Decaj  of  the  niucoua  membrane,  with  slougbing, 
follow8,  the  Iyrophatics  and  submasiUary  glands  become  involved,  and  abscesaM 

3.  In  the  early  period  of  involvement  of  the  kidnej  there  U8ually  occura  a 
fibrous  and  hyaliDe  degeneration  of  the  minute  arteries  and  Malpighian  tofta  of 
the  cortex  ;  whiie  the  nuclei  of  the  epithelium  coverin^  the  tuft  and  liniog  the 
Malpighian  capsules  are  augmented  and  produce  theoondition  knowna8glom«iilo- 
nepnntis,  There  also  appears  a  parenchymatouB  nephritia  in  consequenee  of  the 
epithelial  cells  lining  some  of  the  convoluted  uriniferous  tubules  becoming  gwoUen, 
granular,  and  opaque. 

The  kidney  is  hypenen)ic,  the  capsule  strips  easilj,  leaving  a  bleeding  sorface ; 
and  UEually,  m  the  next  stage,  this  viscus  assumes  the  form  of  the  large  whit« 
kidney. 

The  kidney  snbsequently  diminishes  iu  size,  especiatly  the  oortex,  and  tbe 
capsute  becomes  more  adherent.  As  the  disease  progresees  interstitial  nephritis 
ensut^s  with  a  correspondinK  degeneration  of  the  parenchyina.  Contraction  then 
takes  plače,  and  graaually  tfie  contracted  granular  kidney  is  developed. 

Other  changes  occur  in  the  liver,  paacreas.  spleen,  salivarj  glande,  and 
intestioes  ;  these  moditications  are  observable  in  ali  diseases  accompanied  by  high 
fever,  and  consist  in  inflammatorf  bjpenemia  and  proUferation. 

XVI.  Trratmknt.  —  Iu  a  disease  erfiibiting  so  infiiiite  a  varietj  of 
type8,  attended  by  ever-varying  sjmptomB,  and  involving  such  eodless 
complicatioDS,  it  wiU  be  readily  understood  that  the  treatment  most  be 
equally  diverse.  No  treatment  is  at  present  knowD  that  inYariably  disarms 
the  poisoD  at  ita  onset.  We  can  oi]Iy  entertain  the  hope  that  an  antitosin 
inay  be  discovered  that  will  prove  equaUy  efficacioua  in  thie  fell  diaeaae  as 
the  antitoxia  in  diphtberia ;  or  preferably  stili,  tbat  prevention  may  be 
secured  by  iooculation. 

The  precepts  of  our  great  master  Hippocnttes  should  especiaUy  goide 
our  treatment  \vheu  he  enjoins:  "To  my  mind  he  is  the  best  pbjsician 
wbo  kDo\v3  beforehand  what  is  going  to  bappen.  By  penetrating  into, 
clearlj  describing  the  present  and  the  future  maladies  of  his  patients,  and 
explaining  BTmptoms  whicb  they  omit  to  state,  he  will  gain  their  con- 
tidence."  The  substantial  difierences  of  symptoni&  and  8everity  manifested 
in  Bcarlet  fever  must  indicate  ita  treatment.  At  one  time  the  attack  is 
exceedingly  mild,  requiring  čare  and  foretbougbt,  ratber  tban  treatment ; 
at  others,  terriblj  malignant,  with  a  fatal  reault  before  any  effeetire  treat- 
ment can  be  adopted ;  wliile  every  varietj  of  description  may  present  itaelf 
between  these  two  conditions. 

The  treatment  must,  tberefore,  depend  upon  tbe  nature  of  tbe  disease 
itself,  the  constitution  of  the  epidemic,  and  tbe  idio6yncrasy  of  the 
individual. 

(i.)  Prophylactic. — 1.  Quarantine. — The  firat  esaential  r6quirement  in 
legislation  dealing  with  infectious  diseasee  sbould  be  tbe  provision  of  single 
rooms  where  doubtful  casea  can  be  quarantined  until  a  definite  decision 
upon  the  nature  of  the  attack  is  posaible.  In  acarlet  fever  an  accnrate 
diagnosis  is  frequently  impracticable  until  the  fourth  dar.  The  reteation 
of  such  cases  in  their  homes  for  this  period  is  unwise ;  while  their  transfer 
to  a  scarlet  fever  ward  on  mere  suspicion,  excited  by  fear  of  the  NotificatioD 
^ct,  is  iniquitouB. 
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2.  IsoUtioii. — The  atringent  isoUtion  of  ao  accurately  diagnoBed  čase  ie 
the  iiext  important  etep,  both  ou  account  of  the  patieiit'B  own  veliare  and 
the  protection  of  the  coinmunity.  This  isolation  of  the  aick  ehould  extend 
to  his  Durse  and  attendant. 

In  a  private  hou»e  the  moat  soitable  plače  for  the  patient  ia  uBually 
the  higheet  8torey.  The  isolation  ehould  be  aa  vigorouB  and  complete  aa 
possible;  and  no  visitors  ehould  be  permitted  to  entet  the  sick-room. 
Isolation  should  continue  until  deBquamation  ceases  on  the  body  and  limbe, 
that  iB,  for  a  period  of  Bix  to  eight  week8.  In  cases  of  peeUng  from  the 
palma  of  the  hands  and  the  solea  of  the  feet,  which  ao  fTequentl7  endures 
for  three  or  four  months,  complete  iaolation  is  not  uecesBarj. 

3,  The  primary  requirement  in  the  treatment  ia  an  abundant  supplj  of 
fresh  air,  without  draught.  The  room  should  contaiu  2000  cubic  feet  of 
air  space,  and  if  other  caees  are  trealed  in  the  same  room,  a  floor  area  of 
12  by  12  feet,  or  144  8quare  feet.  In  cold  weather  an  open  fire  Bhould  be 
maintaJned,  vith  hot-water  pipes  where  necea8ary,  sufficient  to  raiae  the 
temperature  not  higher  than  60°  Fahr.  The  window8  should,  if  poBsible, 
be  open  night  and  daj',  varjing  according  to  the  wind  and  weather,  but 
without  placing  the  patient  in  a  draught.  Where  this  avoidance  of 
draught  is  impracticable,  a  window  in  an  adjoining  room  or  on  an  adjacent 
dtaircaae  may  be  available,  and  ahould  never  be  cloeed  day  or  night,  as 
well  as  the  door  of  the  bedroom.  The  old  method  of  hot  rooma  and  cloae 
atmospheres  bas,  I  trust,  been  finally  banisbed  in  the  treatment  of  zymotic 


4.  Bed  and  Bedding. — A  three-foot-wide  bedstead  with  a  wire  mattrese 
ia  tbe  most  convenient  for  nureing,  on  wbich  should  be  placed  a  horse-hair 
inattresB.  Blankets,  sufhcient  onIy  for  protection  froni  cold,  are  preferable 
to  eider-down  quilts,  which  are  too  impervioua  A  thin  flannel  night-ehirt, 
the  length  of  the  body,  should  be  wom  throughout  the  illnees. 

5.  Ali  unneceBsary/Mj'ni(«re  and  hangings  should  be  removed  froni  the 
room,  together  with  the  contenta  of  wardrobes. 

6.  The  daylight  should  be  ample,  bo  long  aa  no  glare  falla  upon  the 
patient's  eyeH. 

7.  Artificial  ligkt  should  be  reduced  to  a  minimum,  and  extinguished 
not  kter  ^an  6  P.M.  in  the  čase  of  children,  and  8  p.u.  in  that  of  adulta. 
There  is  no  more  reprehensible  practice,  in  my  judgment,  in  the  treatment 
of  acute  diseaae,  than  that  of  permitting  tbe  patient  onIy  to  settle  down  for 
the  night  at  10  or  11  o'clock,  ainee  the  evening  and  the  early  moming  are 
the  periods  during  which  the  patient  chieQy  resta. 

8.  The  excreta  ahould  be  attended  to  in  bed  throughout  the  enttre 
illneas,  however  favourable  be  ita  type. 

9.  No  patient,  however  mild  the  illnesB,  should  be  permitted  to  get  up 
for  any  purpcse  until  twenty-one  days  have  elapeed.  This  courae,  in  my 
experience,  prevente  complicationa  more  completely  than  any  other  plan  in 
treatment ;  and  where  it  Ib  not  enforced  frequent  retums  to  bed  must  be 
inade  in  view  of  complicationa  ariaing. 

10.  Some  authorities  adviae,  with  the  careful  avoidance  of  a  chill,  that 
the  aurface  of  the  body  should  be  wasked  with  aoap  and  water  everj- 
luorning,  with  tepid  aponging  e7ery  night 

11.  Others  recommend  a  daily  bath  aa  aoon  as  the  fever  ceaaea  and  the 
atrength  permita. 

12.  Many  poatpone  these  couraea  of  ablutiona,  except  for  purpoaes  of 
cleanlinesa,  until  the  cloae  of  the  third  week,  in  the  belief  that  their 
tendency  ia  to  increaae  the  fre<iuency  of  affectiona  of  the  )ddneya ;  and  in 
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Hubstitutioii  resort  to  oiling  the  body  daily  with  carbolie  oil.  I  coDcur 
with  the  advocates  of  tliis  last  couree,  which  I  Iiighlf  recommeDd.  But 
who  dare  aaserl  in  the  treatmeot  of  scarlet  fevet  "post  hoc  ergo  proptei- 
hoe."  The  oiling  of  the  ekin  maintainš  its  softness  and  Buppleneaa  through- 
uut  the  illoeaa.  It,  moreover,  entaogles  the  ahed  epideroiie  in  the  night- 
shirt  and  Hheete,  and  preventa  the  particles  1>eiDg  blowii  about  the  room  as 
<luBt.  Batha  are  reserved  for  the  etage  vvhere  the  invalid  is  auSicientl; 
recovered  to  leave  the  bed — the  twenty-Becond  day — and  ahould  te  tlieu 
giveu  everj'  nigbt  until  de8quamatioD  bas  oeased. 

13.  Certain  casea,  however,  oocur  of  severe  cerebral  E^mptoms,  active 
delirium,  ioleoBe  headache,  and  hyperp}Texia,  where  cold  sponging  or  the 
wtt  pack  is  of  vital  value.  It  reduces  fever,  diminishes  the  frequeDC7  of  the 
pulse,  abatee  the  cerebral  sjmptoms,  and  indticea  Blee]>. 

14.  Ab  much  cold  loater  to  drink  as  the  patient  desires  should  invariabl; 
be  aIlowed.  It  quenche6  thirst  more  rapidly  and  completely  thau  an^ 
other  drink.  If  water  be  not  relished,  lemon  juice,  in  soda  water  with  a 
little  sugar,  forme  a  refreahing  draught.  "VVhsre  food  is  taken  aparinglj  it 
may  be  advisable,  bowever,  to  withhold  these  drinks,  and  substitute  milk, 
or  milk  and  soda  water. 

15.  The  patient  may  get  up  on  the  twenty-BeGond  day  for  a  couple  of 
hourB ;  on  the  twentj'-third  day  this  course  may  be  permitted  tivice,  with  a 
reat  of  two  houra'  dtiration  between  in  the  horizontal  position.  The  length 
of  tirne  out  of  bed  maj  be  gradually  extended  for  four  days,  when  the 
patient  uiay  be  alloned  to  go  Into  another  room  for  two  daya;  and  then, 
in  auitable  weatlier,  and  properly  clad  in  flaunel,  out  of  doors. 

(ii)  Dietetic. — The  diet  must  neceasarilj  be  adapted  in  every  čase  to 
the  constitution  of  the  individual,  the  age,  the  nature  of  the  attack,  Its 
duration,  and  ita  complications.  And  the  maiim  must  be  obaerved,  thst  it 
is  the  patient  who  has  contracted  the  fever  who  require8  the  treatment, 
and  not  the  fever  which  haa  aeized  the  patient.  The  day8  when  bleeding 
wa8  treely  resorted  to  in  fevera,  and  eepeciallj  in  scarlet  fever,  when  the 
strongest  antiphlogiatica  »ere  administered,  when  practical  starration  waa 
enfoiced,  followed,  at  a  later  period,  by  saturation  of  the  patient  with 
alcohol  as  s  matter  of  routine,  nie  inemoriea  only  of  the  past.  AU  that 
now  remsina  of  that  period  of  Iiistory  is  the  practical  adoption  of  the 
axiom  which  Graves  bequeathed  as  hia  epitaph — "  He  Fed  Fevera" 

In  an  ordinary  čase  of  scarlet  fever  some  such  dietary  mle  as  the 
foUovring  is  a  good  working  method : — 

1.  For  the  firet  four  daya  the  nourishment  ahould  consiat  exclusively 
of  mjlk — not  exceeding  two  to  three  pints,  with  as  much  water  as  is 
desired  —  with  the  exception,  perhapa,  of  some  lemonade  and  aoda 
water. 

2.  For  the  nest  four  dayB  an  egg  and  ali  fonns  of  farinaceous  food  roay 
be  added. 

3.  During  the  ensuing  four  daya  the  diet  niay  include  some  weak  broth, 
lish,  fruit,  and  vegetables. 

4.  After  this  period  poultry,  game,  and  meat  moy  be  gradually  allowed, 
and  the  food  adminiatered  as  freely  as  ia  desired. 

In  young  children  and  adolescenta  the  amount  of  food  that  can  be 
consumed  with  impumty,  where  it  haa  been  mthheld  during  the  priiiiary 
course  of  the  illneaa,  is  astoniahing. 

When  feediag  has  begun  at  an  earlier  at&&,  such  as  I  bave  aeen 
prescribed  in  slight  casea  of  scarlet  fever  which  preaented  no  palpable 
illness,  and  wher8  an  ample  diet  haa  been  8tTeDuoualy  demanded  in  con- 
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86qaeace  of  appetite,  the  course  haa  iiaually  proved,  in  my  experieiice,  the 
precursor  of  albumiuuria  and  other  troubles. 

5.  Wbere  marked  anorexia  existB ;  or  where,  owmg  to  the  aereritj  of 
faucial  ulceration,  or  aubmazUlarr  BwelliDg,  deglutitioD,  in  con8equeiice  of 
pain,  is  well-Digh  impracticable,  the  food  Bwallowed  ahould  be  of  the  most 
nourisMng  character,  such  as  milk,  egga  and  milk,  raw  meat  juice,  and 
chicken  jeUy.  Stimulants  may  also  be  neceeaary  in  euch  iaetances,  and 
must  be  regulated  accotding  to  the  age  of  the  patient,  his  state  of  debilitj, 
and  the  nature  of  the  attack.  I  veto  ali  commeroial  pieparations  of  "  wine 
and  meat  Juice,"  so  extenHiyeIy  emplojed,  aince  thaj  are  invariablj  made 
with  very  inferior  vrine. 

6.  Where  food  Ib  absolutelj  refused  adminlstratioD  muat  be  efiected  hy 
the  noše,  and  the  neceasary  mode  of  operation  in  these  cases  is  the  insertion 
of  the  tube  for  half  an  inch  in  one  nostril,  with  the  closure  of  the  other, 
and  the  fluid  is  allowed  to  descend  into  the  stomach  iu  gulps  oni;. 

(iii.)  Curalive. — 1.  The  Neutralisation  o/  the  Poison. — Until  the  anti- 
toxin  of  Bcarlet  fever  is  discovered  no  drug  which  we  posseas  can  be  said 
to  be  abBolutely  reliable.  Varioua  drugs  for  this  purpose  have  been 
advocated  from  tirne  to  time.  Fersonallj  I  have  found  the  biniodide  of 
mercurj  efficacious,  not  ouly  in  arresting  the  fever,  but  iu  minimislng  the 
desquamation,  and  reducing  the  duration  of  the  illness,  and  the  neoesaarj 
isolation.  But  it  would  require  more  extended  experience  than  mine,  in  a 
disease  like  soarlet  fever,  to  aOirm  that  a  caueal  connection  ezists  betweeD 
thia  treatment  and  the  reeult.  Other  phyBicians  have  also  adopted  the 
Bulpho-carbolates  and  the  bjpo-sulphitee  with  apparent  advantage. 

2.  Tke  promoHon  of  elitnination  of  tke  fever  poison. 

(a)  The  primar;  requiremeQt  in  tbe  treatment  of  ali  fevera  is  the 
uniosding  of  the  alimentary  canal  at  tbe  start ;  for  this  course  alone,  by 
increasing  the  action  of  the  excreting  organs,  will  often  at  once  convert  an 
appareiitly  serioua  illness,  oommencing  with  alarming  symptom8,  into  one 
of  a  milder  type. 

This  procedure  must  be  e&ected  in  acarlet  fever  with  caution,  on  acoount 
of  the  tendenc;  to  vomiting  and  diarrb<ea  at  tbe  onaet,  vhicb  sometimes 
form  ominouB  Bymptonia  in  the  aoterior  stage,  and  invariabl;  so  at  later 
perioda.  Aperients,  therefore,  should  generally  be  aroided  during  the 
earlier  history  of  scarlet  fever.  This  does  not  affirm  that  they  shoiud  be 
absolutely  dispensed  with,  but  aimplj  that  they  should  be  employed  with 
judgment  and  caution.  A  simple  euema  is  sometimes  the  least  injurions 
remedy ;  but  a  Baline  aperient,  a  Bmall  dose  of  a  mercurial,  or  of  liquorice 
powder,  may  be  necessar;,  and  will  be  found  to  be  eafe. 

Q3)  Febrifugea. — A  miitore  of  a  BaUne  nature,  Buch  as  acetate  of 
ammonia,  accompanied  by  uitre,  or  nitric  ether,  or  chlorate  of  potasfa, 
wbere  the  throat  is  much  involved,  is  deairable. 

3.  The  Beduetion  of  Temperature,  avd  of  tke  Frequeney  of  tke  ffearfš 
.Action. — Where  the  temperature  is  unusuall;  high,  and  the  pulse  fre^nsacij 
ezceosive,  tepid  or  cold  sponging,  and  the  use  of  the  wet  pack,  are  some- 
timea  of  incalculable  value. 

4.  The  Improvement  of  tke  Candition  of  the  Blood. — As  marked  antemia 
sometimes  attenda,  or  folIowa  scarlet  fever,  the  uae  of  iron  and  arsenio  ia 
indicated  at  a  later  stage. 

5.  Tke  reli^  of  dittretnng  symptoms. 

(a)  Troublesome  afTectioDs  of  the  nervous  sysCem  are  the  first  to  appear, 
and  comprise  headache,  delirlum,  conTulsions,  restlessueas,  and  insomnia. 
Theae  are  greatly  reUeved  by  tepid  sponging  or  the  wet  pack.     A  small 
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doee  of  l>over'B  powdGr,  var;ing  sooording  to  age,  is  use&l  for  youiig 
patieDtB ;  and  of  paraldehjde,  phenazonum,  sulphooal,  or  the  bromidea  for 
older  ones. 

(fi)  Where  kyperpyTexia  occurs,  the  cold  aSiiaion  or  the  wet  pack,  as  I 
have  already  stated,  poBseases  the  greateet  value  in  theee  desperate  casea, 
whioh  eventuallj,  however,  are  too  freqaently  fataL 

(y)  Symptoiiis  afTectiug  the  Ikroat  are  the  most  distreseing  of  ali  to  tho 
patient,  and  demand  immediate  assistance  for  tbeir  relief.  The  greatest 
benefit  ia  derived  from  hot  drinka.  AH  food  sbould  be  administered  in  tbis 
form ;  and  the  facilitT  and  ease  of  Hwallowing  them  are  afitoniahing.  Siick- 
ing  ice  is  aiso  agreeable.  Gargling,  inhaling,  and  spraTing  the  throat  with 
antiseptics,  such  as  permaaganate  of  pota^,  boracio  acid,  and  aulpharoaB 
acid,  afford  material  aid  where  the  strengtb  permits  their  emplojmeDt. 
A  local  wet  pack  or  hot  fomentations  to  the  throat  also  produce  relief. 
In  Bloughy,  ulcerated,  foul  throats,  cblorine  water  (called  eucblorine), 
locallj  applied,  as  well  as  8waUowed,  is  of  the  greateet  aerrice. 

(S)  'VVhere  the  mfm.axillaTy  region  is  enormoaslj  Bwelled,  early 
incisions  not  only  relieve  instastljT,  bnt  may  also  pieveDt  suppuiation. 

(<)  Adenitis.  —  The  aame  observation  appliee  to  innammation  of 
glftndk 

{{)  Olitit  commences  with  earache,  which  cao  be  leliered  bj  gentle 
minging  with  hot  water,  followed  hj  opium,  atropine,  or  cocaine  apphed  in 
tJie  ear.  Mustard,  apphed  behind  the  ear,  sometimes  arrests  the  innamma- 
tion when  emplo7ed  enrly.  When  the  pain  is  severe,  and  the  temperataie 
high,  the  application  of  leeohed  in  front  of  and  belund  the  eare  speedilj 
removes  the  pain  and  arrests  further  mischief.  If,  hovever,  suppuratios 
aapervene,  incision  of  the  tf  mpanum  Is  called  for ;  while,  if  perforation 
occur,  irrigation  with  antiseptics  snch  as  boracic  aoid  is  eaaential,  followed 
by  insufi&ation  of  dry  boracic  acid  or  iodoform.  If  the  maatoid  bocome 
tender  or  reddens,  an  early  incieioD  through  the  periosteum,  or  even  goug- 
ing,  shoald  be  effected  without  besitation. 

(i))  Diarrhcta  may  require  treatment,  either  by  starch  and  opium  injec- 
(iooB  or  by  opium  and  bismuth  given  intenially. 

{&)  Rheumatiam  may  demand  treatment  with  8alicylatee,  liniments, 
or  blieters;  and  if  Buppuration  of  a  joint  supervene,  an  inciaion,  witfa 
aatiseptic  precautions,  Bhould  be  made. 

(i)  Alhtminuria. — Where  simple  albuminuria  arises  in  the  cooiBe  of 
acarlet  fever  a  prolonged  8tay  in  bed  is  reqQi8ite,  and  a  milk  and  farinaceous 
diet  should  be  prescribed.  Where,  however,  simple  albuminuria  existB  &om 
the  ODset  no  significance  may  poaBibIy  be  indicated  beyond  a  hypeneniia  of 
the  kidnejs;  even  in  theae  caaes,  neverthelesB,  the  preceding  course  is 
advisable. 

(k)  Aeutt  Nephritis. — In  this  aoute  attack,  accomponied  by  tuematmia 
and  0canty  urine,  the  kidney8  should  be  rested  through  action  upon  the 
skin  and  bonels,  and  by  aiding  the  reduction  of  aiterial  tenaion. 

(1)  As  regards  the  ikin,  hot  air  and  vapour  baths,  hot  wet  pack,  and 
hot  drinks  should  be  employed. 

(2)  As  regards  the  bmotls,  bitartiste  of  potasb,  Epsom  salts,  and 
compouud  jalap  powder  should  be  used. 

(3)  Arteriai  tension  niay  be  efficiently  relieved  by  nitro-glyoerine  or 
eiythrol-tetranitrate,  by  leeches,  wet-cupping,  venesection,  and,  where  the 
urine  is  suppreesed,  an  incision  through  the  capsule  of  the  kidney  itself  may 
eave  life.  ,I£  coDvulsionB  occur,  mor^iia  or  ohloroform  inay  be  regaired.  If 
pulmonary  cedema  ariae,  venesection,  snfficient  to  lelieve  the  right  aide  of 
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the  heart,  may  be  neceesaij,  together  witb  the  administration  of  digitalis 
aDd  Dux  vomica.  When  relief  has  been  afforded  to  the  kidne^s  their 
normal  functions  are  resumed,  tbe  htematuria  disappears,  and  the  headache 
and  vomiting  cease.  For  thia  puipose  iron,  in  eoDJunction  with  eulphat« 
of  magnesia,  is  ver;  efficacious.  If  recover;  take  plače  a  proloDged  sta;  in 
bed,  clotbed  in  flannel,  is  eBsential,  foUowed  by  residenoe  in  a  warm,  drj 
climate. 

(A)  Ataxie  Si/mptoms. — Where  these  Byniptoins  arise  carbonate  of 
smmoaia,  muBk,  and  alcohol  are  imperative ;  transfusion,  or  hot  ealine 
injectioDB,  may  prove  of  service. 

(/i)  Eczema. — Where  eczema  occurs  at  the  orifices  of  the  mouth,  noee, 
and  ears,  hot  boracic  lotion  alleviatea  rapidly,  and  niaj  be  followed  by  tbe 
applicatioD  of  oleate  of  zine  or  boracic  ointment. 

(i-)  Uleeraiive  Stomatitis.  —  In  mild  caaes  of  thia  deecription  alkalies 
and  opium  beBtow  relief;  but  in  aeverer  forms  the  local  uee  of  euchlorine 
ahonld  be  adopted.  And  if  the  inflammation  proceed  to  noma,  fuming  nitric 
acid,  after  au  ansestbetic,  is  iodi^nsable. 

(iv.)  Convaleacents, — On  the  terminatioD  of  the  illness  the  patient,  in 
mild  cases,  is  perfectly  well,  and  reguires  no  further  čare.  But  the  state 
of  bealth  after  au  attack  of  the  severe  tjpe  may  demand  the  most  assiduous 
treatment  ou  account  of  the  condition  of  the  blood  and  the  state  of  the 
kidnejs,  throat,  and  eara.  A  sojoum  of  many  months  in  a  warm,  diy 
climate  may  be  eesential  to  complete  recover;. 

(v.)  The  Zimiiation  of  tke  IHsease. — We  have  hitberto  discuBsed  those 
points  only  whiGh  relate  to  the  treatment  of  tbe  individual  attacked.  Id  con- 
Bequence,  however,  of  the  infectioua  nature  of  tbe  diseaae,  and  ito  freqiieDtly 
epidemic  character,  a  few  wotda  are  necessaij  with  reference  to  the  protection 
of  those  who  are  not  alread;  infected.  These  I  shall  offer  in  the  form  of 
suggeatione  0DI7,  without  discussion  of  the  detailed  method  of  procedure. 

1.  Notification. — The  value  of  notijieation,  in  addition  to  its  uee  for 
statistical  purposes,  coneiete  In  eecuring  the  isolation  of  the  eiok  person  and 
tbe  nurse. 

2.  Dinnfecli<m. — A.  Disir^eetion  nuRiKG  Illnest. 

(a)  Ali  the  escreta,  expectoration,  urine,  and  excrement  should  be 
received  into  veeaels  containing  perchloride  of  mercurj,  or  one  of  the  tar 
derivatives.  The  nasal  secretion  should  be  ezcreted  into  pieces  of  linen 
which  should  be  immediately  burnt 

(^)  The  body,  in  ali  casea,  should  be  vashed  Bufficiently  for  purposes  of 
cleanliness. 

(y)  The  body  linen  and  the  bed  linen  should  be  changed  as  often  as 
may  be  requi8ite  for  cleanUness.  It  should  be  received  into  veasels  contain- 
ing a  difiiDfectant  as  soon  as  removed  from  the  patient,  and  before  it  leaves 
theroom. 

(£)  The  nurse'8  linen  and  clothes  should  be  aubjected  to  eimilar  treatment 
to  that  adopted  for  the  patienfs. 

(f)  The  room  should  be  rubbed  over  daily  with  a  damp  doth  wTung  out 
in  a  diednfectant. 

B.  JHsivfection  A7TKB  Illness. 

(a)  Diainfecting  baths  tae  necessarj  for  many  days  before  the  patient 
is  allowed  full  libeTty. 

(j8)  Fresh  clotkes  should  be  wom  before  tbis  liberty  is  graated.  But 
wbere  a  diainfecting  chamber  is  avoilable  Uiat  plan  of  diain^tion  may  be 
safelv  adopted- 

The  patient  should  enter  a  bath-room  for  the  purpose  of  diainfecting 
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hia  bod;,  and  his  dothes  oan  meaDwhile  be  passed  through  ihe  steam  dia- 
infector,  and  come  out  od  the  other  dde  into  a  fresh  room  wbere  the  palšent 
can  receive  and  aasume  tbern,  taking  bia  departtire  thence. 

(y)  But  I  do  Dot  regard  ao^  disinfeotioa  to  be  suSicieotljr  safe  to  enablij 
tbe  patient  to  be  diacha^ed  wheii,  up  to  the  tirne  of  his  diaoharge,  be  haa 
beeo  in  communication  with  recent  cases  of  tearUt  fever.  In  niy  opinion, 
it  is  under  such  circumstances,  unlesa  grosa  carelesanesa  has  occurred  in  tbe 
disinfecting  arrangementa,  and  a  want  of  scrupulouB  conacientiousness  in 
their  execution,  that  retum  caaea  of  scarlet  fever  arise,  besldes  thoae  where 
diacharges  from  the  eara,  noae,  mouth,  and  vagina  are  stili  procaeding. 

(5)  The  whole  of  the  bedding  of  patient  and  nurse  sboidd  also  be  paaaed 
tbrough  the  steam  dJBinfector. 

(()  Tbe  infected  room  ret^uires  etScient  disinfection.  The  paper  ahoiild 
be  sbipped,  the  ceiling  whitewa8hed,  and  the  paint,  floor,  and  fumiture 
wasbed  with  carbolio  Bolution.  Sulphor  should  also  be  bumt,  aa  it 
permeates  into  6^617  crsck  and  orevice,  or  foriualin  sprajed.  After  thia 
process  has  been  oompleted,  and  do  articles  of  clotbing  have  eacaped  the 
disinfecting  cbamber,  the  room  should  be  ezposed,  day  and  night,  to  a 
oroBS  draught  of  fiesh  air  for  several  daj  s. 
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health  U  fair,  and  where  the  joiut  aOectioD  has  not  advaoced  far  tovvards 
hopeless  deformity. 

Baths  neceseitating  long  imrnersions  are  oot  adviaable,  aad  probabljr 
douche-massage,  first  practised  at  Ai^-les-Baine,  aad  admirably  carhed  out 
there,  is  the  most  useful  fotin.  The  exact  chemical  propertiee  of  the  water 
employed  is  of  less  importance  than  skill  and  čare  iu  manipulation,  but 
there  is  value  iu  thermal  water. 

Bracing  air  is  a  decidedly  valuable  adjuact  to  treatment  by  bathing. 

In  this  eountry  Harrogate,  ■Woodhall  Spa,  Euston,  and  Bath  have  a 
reputation  for  the  treatment  of  rheumatoid  arthritia,  and  the  three  first 
named  have  the  advantage  of  highly  bracing  air.  At  Batb  the  methods  of 
Aix-Ies-BaiQS  are  carefully  foHovved,  and  the  water  is  thermal 

Llatidrindod  Wella  and  Droitvrich  are  advieed  for  theae  patients,  and  at 

StrathpefTer  mud-batha  are  given  as  weU  as  other  treatment.     The  mud- 

baths  of  lechi  (Austria)  are  in  high  repute,  and  those  of  Acqui  (S.  Italy) 

bave  local  renown.     Acqui  also  posseeaes  hot  aulphor  springs.     Bar^ges 

(Hautefl-Pyr^nže8)  is  a  celebrated  spa,  but  does  not  offer  sueh  luxiiriona 

"^iesbaden  is  much  frequented. 

i  of  natural  iron  water  at  one  of  the 

I,  may  be  useful.     The  iron  water  of 

digestiou  is  weak  and  the  ordiQary 

)mmended.  They  ahould  be  empIoyed 
leeds  to  be  long,  two  or  three  baths  a 
:h  prolonged  courses  of  baths  would 
Turkish  t^ths  and  vapour  baths  give 
but  these  baths  repeated  frequently 
iraged. 

ire  spent  in  high  aud  bracing  air  is  of 
[wayB  be  taken.  In  advising  a  course 
void  tbe  hottest  months  of  the  season. 
lowed  by  considerable  exhauBtion  and 
ourse  of  batbs  is  rarely  sufficient  to 
of  benefit.  A  second  course  should 
according  to  the  patienfs  condition, 

i  treatment  and  has  undoubted  value, 
than  moist.  A  simple  method  is  the 
!rever  sand  and  an  oven  are  available, 
ly  useful.  The  limb  is  pluoged  into 
is  renewed  as  it  cools. 
ifTected  joints  dry  air  raised  to  bigb 
illerman  method  the  heat  is  obtaioed 
ture  of  a  gas  stove,  shaped  so  as  to 
jreville  metbods  the  heat  is  generated 
f  electric  lamps,  with  reflectors  of  glasa 
imall  wires  in  a  frame  of  alunuDium. 
tion  and  special  apparatus,  and  are 
itained  is  in  some  cases  very  striking. 
the  nutrition  of  muacles  and  prevent- 
;  relievea  pain  markedly  in  some  cases. 
most  valuable  treatment. 
le  relief  of  pain,  eitlier  Iocally  in  the 
neans  of  tbe  spinal  ice-bag.     £wart 
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adviBee  Blowly  mbbing  the , 
s  Bucc«88ful  treattnent  whei 

Kinnear  Btates  that  tbf 
hour  to  three  hours  a  da 
remedf  hud  beeo  tried  and 
improTea  nutrition  and  circ 

Electrical  treatmeat  a.\ 
Probablj  tha  coDstant  cu] 
inuecleB.     Static  elecLricit;y 

Surgical  procedures  hav 
none  but  forced  movements 

1.  OperatioDs  od  joints 
wfaeQ  the  joiiib  ia  fixed  in 
m&xi]laiy  joint.  CoUineoi 
operation  ia  only  applicabb 
not  exoeBBiTely  atrophied. 

Forced  movementa  und 
emplo^ed.  They  are  not 
flammatory  cbanges. 

2.  Schiiller  and  othet« 
diseased  tiasues,  e8pecially  t 

3.  Schiiller  hae  also  trea 
guaiacum-  iodof orm-gl jcehi 
removal  or  destruotiou  of  ti 
cauae  of  the  artbritis. 

External  applicatjon  ( 
largely.  lodine  painted  o 
useful  Tincture  ot  capsici 
hot  Boap  and  water  may  { 
belladonna,  and  aconite  in  i 
adrises  the  use  of  equal  p 
tincture  of  iodioe  (1-6),  or  j 
abeorbed  and  cau  be  detectf 
objection  to  ite  external  em 

Unhealthy  conditiona  o 
punilent  discharges,  sbould 
cbronic  aeptio  diBeaaes  of  bh 
and  the  etiology  of  diaeaseE 
be  cleansed  thorougbly  wit 
waBb  uBod  frequent!y ;  aalic 
or  Liaterine,  are  saliafactor] 
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